Specifications

OomRonN

B Ratings

Supply voltage

100/110/120 VAC (common), 200/220/240 VAC (common) (See note.)
50/60 Hz (common)

Operating voltage range

90% to 110% of rated supply voltage

Power consumption

Approx. 2 VA

Input

Thermocouple (with sensor burnout detection circuit), platinum resistance thermometer, or thermistor

Control mode

ON/OFF or P control

Setting method

Analog setting

Indication method

No indication

Control output

Relay output: SPDT, 3 A at 250 VAC, resistive load (switching capacity: 330 VA)

Note: Specify either 100/110/120 VAC or 200/220/240 VAC when ordering.

M Input Ranges

0 to 1,000 (25),

0 to 1,200 (25)

Input Thermocouple Platinum resistance Thermistor (see note 2)
thermometer
J (IC) Pt100 THE
Chromel vs. alumel Iron vs. constantan
Range °C 0 to 200 (5), 0 to 200 (5), -50to0 50 (2), —50 to 50 (2) (6 kQ at 0°C),
0 to 300 (10), 0 to 300 (10), —20 to 80 (2), 0to 100 (2) (6 kQ at 0°C),
0 to 400 (10), 0 to 400 (10) 0to 50 (1), 50 to 150 (2) (30 kQ at 0°C),
0 to 600 (20), 0to 100 (2), 100 to 200 (2) (550 Q at 200°C),
0 to 800 (20), 0 to 200 (5), 150 to 300 (2) (4 kQ at 200°C)

0 to 300 (10),
0 to 400 (10)

°F 32 10 392 (10),
32 to 572 (20),
32 to 752 (20),
32to 1,112 (40),
32 to 1,472 (50),
32 to 1,832 (50)
3210 2,192 (50)

32 10 392 (10),
32 to 572 (20),
32 to 752 (20)

3210 212 (5),
32 to 392 (10)

Note: 1. Values in ( ) are the minimum unit.
2. Values in ( ) are the thermistor resistive value.

B Characteristics
Setting accuracy +2% FS max.
Hysteresis Approx. 0.5% FS (fixed)

Proportional band

3% FS (fixed)

Control period

Approx. 20 s

Reset range (see note 1)

5+1% FS min.

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

2,000 VAC, 50/60 Hz for 1 min between charged terminals and uncharged metallic parts

Vibration resistance

Malfunction: 10 to 55 Hz, 0.15-mm single amplitude for 10 min each in X, Y, and Z directions
Destruction: 16.7 Hz, 2-mm double amplitude for 2 hrs each in X, Y, and Z directions

Shock resistance

Malfunction: 147 m/s?, 3 times each in 6 directions
Destruction: 294 m/s?, 3 times each in 6 directions

Life expectancy

Electrical:

100,000 operations min. (3 A at 110 VAC, resistive load)

Ambient temperature

Operating: —10°C to 55°C (with no icing or condensation)

Ambient humidity

Operating: 45% to 85%

Degree of protection

Front panel: IEC standard IP40 (see note 2)

Terminals: |EC standard IPOO

Weight

Approx. 200 g (with flush-mounting adapter)

Note: 1. No reset function is incorporated by any E5C2 model with ON/OFF control.
2. The model number of the special watertight cover conforming to IP66, NEMA4 is Y92A-48B.
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OMRON
Nomenclature

Temperature setting knob

—— Operation indicator

INPUT P11000

RESET adjustment shaft
No reset function is incorporated by any
E5C2 model with ON/OFF control.

Operation Indicator

Indicator Output
Red  Lit ON
Not lit OFF

Dimensions

Note: All units are in millimeters unless otherwise indicated.
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13 725 14.27+— Terminal Arrangement
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Dimensions with Flush-mounting Adapter (Accessory),
and Back Connecting Socket (Sold Separately)
Flush-mounting

Panel .
il adapter / Y92F-30 Flush-mounting adapter

P3G-08 Back con-
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— Tightening screw
R (96) (see note) -

Note: 109 mm for US08 Back Connecting Socket

Panel Cutout Side-by-side Mounting
of N Controllers
a5 e L
|
f I f N |2 4
1_45—3:*"- ,+__,_ 45!3.5 3 5 6
| } L |93y |1415 | 1897 | 237%| 285%
60 min. L= [48N—3)"!
i7_+_1_ Note: 1. Recommended panel thickness is 1 to 4 mm.
| 2. Close side-by-side mounting is possible (in a single direction).
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Accessories (Order Separately)
P2CF-08 Front Connecting Socket

3
Eight, M3.5 x 7.5 sems ——l—[--?.S ! N

70 max.
[=H2) Two,

g + 0 4.5-dia.

holes

OomRonN

Terminal Arrangement/ Mounting Holes

—y Internal Connections
(Top View)
9 Two, 4.5 dia. or Two, M4
354 r; 1_1( et -

Note: Can also be

o
L=lls]
t
a ALL]E £
]

20 max.

mounted to a
DIN track.

Note: A finger-protection model (P2CF-08-E) is also available.

P3G-08 Back Connecting Socket (for Flush Mounting)
27 dia.

Terminal Arrangement/
Internal Connections

Note: A Protective Cover for finger protection (Y92A-48G) is also available.

Protective Cover Y92A-48

The protective cover protects the front panel, particularly the setting Appearance
section, against dust, dirt, and water drip. It also prevents the set val-
ues from being altered due to accidental contact with the setting
keys.
Model
H Connections
Input Output

Connect a thermocouple, the E52-THE[] Thermistor or platinum
resistance thermometer to the E5C2 as shown in the following illus-
tration.

Platinum resistance
thermometer input

al

—— Relay output

Thermocouple input

EElo
@o 0!
[ 2

Thermistor input

Power supply
100/110, 200/220,
110/120, 220/240 VAC
50/60 Hz

If the load circuit is a heating control system, be sure to connect the
load to terminals 4 and 5. If the load circuit is a cooling control sys-
tem, be sure to connect the load to terminals 4 and 6. If the heating
control system is connected to terminals 4 and 6 or the cooling con-
trol system is connected to terminals 4 and 5, the temperature of the
heating control system or cooling control system will be abnormal
and a serious accident may result.

If the E5C2 is in frequent operation, such as proportional operation,
add an appropriate external relay to the E5C2 by considering the
capacity of the load and the life of the relay.

Power Supply

If a single power supply is used for the E5C2 and the load, the supply
voltage of the power supply may vary greatly when the load is open
or closed if the capacity of the power supply is not large enough.
Make sure that the capacity of the power supply is large enough so
that the supply voltage range will be always from 90% to 110% of the
rated supply voltage.

The E5C2 operates at either 50 or 60 Hz.
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Precautions

OomRonN

Mounting
Track Mounting (E5C2 with P2CF-08)

When mounting two or more E5C2 models with track-mounting sock-
ets, leave a space of approximately 20 mm on both sides of the sock-
ets where hooks are located.

P2CF-08

Panel

Flush Mounting

Insert E5C2 into the square hole of the panel and insert an adapter
from the back so that there will be no space between E5C2 and the
panel. Then, secure the E5C2 with a screw.

Tightening screw
The P3G-08 can be wired in the same way as the P2CF-08.

Dismounting

If flush mounted, loosen the screw of the adapter and disengage the
hooks for dismounting.

Temperature Setting

Do not turn the temperature setting knob of the E5C2 with excessive
force, otherwise the stopper of the knob may break.

Others

Do not remove the housing of the E5C2, otherwise the housing may
break.

To clean the surface of the E5C2, use a soft cloth wet with neutral
detergent or alcohol. Do not use any organic solvent, such as paint
thinner or benzine, strong acid or strong alkali to clean the surface of
the E5C2, otherwise the surface of the E5C2 will become damaged.

Temperature Controller E5C2
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OomRonN

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. HO81-E1-02 In the interest of product improvement, specifications are subject to change without notice.
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Digital Temperature Controllers

ESAN

Compact and Intelligent Temperature

Controllers
* Depth of only 78 mm.

* Various temperature inputs: thermocouple, platinum resistance
thermometer, infrared temperature sensor, and analog inputs.

¢ Auto-tuning and self-tuning available. Auto-tuning is possible

even while self-tuning is being executed.

* Heating or heating/cooling control is available.

e Event input allows multiple SP selection and run/stop function.
* Water-resistant construction (NEMA4X: equivalent to IP66).
* Conforms to UL, CSA, and IEC safety standards as well as CE

marking.

Model Number Structure

OmRon

OomRrRonN

96(W) x 96(H) x 78(D) mm

CEN@

B Model Number Legend
ESAN- [J (] [J M []-500

12 3 4 5
1. Output type
R: Relay
Q:  Voltage (for driving SSR)
C: Current
2. Number of alarms
3: Three alarms

3. Heater burnout alarm
Blank:Not available
H: Available

Ordering Information

4. Option Unit

Option Unit can be mounted

5. Input type
TC: Thermocouple

Platinum resistance thermometer

M:

P:

H Standard Models

Size Power supply No. of alarm Control output | Heater burnout | Thermocouple model | Platinum resistance
voltage points alarm thermometer model
1/4 DIN 100 to 240 VAC |3 Relay No E5AN-R3MTC-500 E5AN-R3MP-500
ggg‘g’))rmsm) x Yes E5AN-R3HMTC-500  |E5AN-R3HMP-500
Voltage No E5AN-Q3MTC-500 E5AN-Q3MP-500
(for driving SSR) [ves E5AN-Q3HMTC-500 | E5AN-Q3HMP-500
Current No E5AN-C3MTC-500 E5AN-C3MP-500
24 VAC/VDC 3 Relay No E5AN-R3MTC-500 E5AN-R3MP-500
Yes E5AN-R3HMTC-500 E5AN-R3HMP-500
Voltage No E5AN-Q3MTC-500 E5AN-Q3MP-500
(for driving SSR) [ves E5AN-Q3HMTC-500 | E5AN-Q3HMP-500
Current No E5AN-C3MTC-500 E5AN-C3MP-500

Note 1. A Current Transformer (CT) is not provided with the Unit. If using a heater burnout alarm, be sure to order one when ordering the ESAN.

2. When the heating and cooling function or the heater burnout alarm is used, one of the alarm outputs will be disabled for each function used.

3. Specify the power supply specifications when ordering.

Digital Temperature Controllers ES5AN
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H Option Units

OomROoN
H Current Transformer (Sold

The E5AN provides communication or event input functionality when Separately)
mounted with one of the following Option Units.
n Model E54-CT1 E54-CT3
Name Model Function - - -
— - — Hole diameter 5.8 dia. 12.0 dia.
Communication Unit E53-AK01 RS-232C communication
E53-AK03 RS-485 communication - T . I C
Event Input Unit E53-AKB Event input ermina over
[Model |E53-COV11
Note: The Terminal Cover comes with the ESAN and does not have
to be purchased separately.

Specifications
M Ratings
Supply voltage 100 to 240 VAC, 50/60 Hz |24 VAC, 50/60 Hz/24 VDC
Operating voltage range 85% to 110% of rated supply voltage
Power consumption 9 VA [5 VA4 W
Sensor input Thermocouple: K,J,TE L UNRS,B

Platinum resistance thermometer: Pt100, JPt100

Infrared temperature sensor: 10 to 70°C, 60 to 120°C, 115 to 165°C, 160 to 260°C

Voltage input: 0to 50 mV

Control output Relay output

SPST-NO, 250 VAC, 5 A (resistive load), electrical life: 100,000 operations

Voltage output

12 VDC *1%%/ 4., (PNP), max. load current: 40 mA, with short-circuit protection circuit

Current output

4 to 20 mA DC, load: 600 Q max., resolution: approx. 2,600

Alarm output

SPST-NO, 250 VAC, 3 A (resistive load), electrical life: 100,000 operations

Control method

2-PID or ON/OFF control

Setting method

Digital setting using front panel keys

Indication method

7-segment digital display and single-lighting indicator
Character height: PV: 15.0 mm; SV: 9.5 mm

Other functions

According to Controller model

Ambient temperature

—10 to 55°C (with no condensation or icing)

Ambient humidity

25% to 85%

Storage temperature

—25 to 65°C (with no condensation or icing)
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OomRrRoN
M Input Ranges

Platinum Resistance Thermometer Input/Thermocouple Input

Platinum resistance thermometer input

Input type Platinum resistance thermometer

Name Pt100 JPH100

1800 --f---F--{---1---
O R e A R
1600 - - - 4---F--4---1---
1500 |- - - - --F--d---1---
1400t - - =|- - -1 - = |- = -4 - - -
1300 |- - - - - f oo
1200 - - o[- - -F == -[-=-=-4---
100 [ - - - - oot -
1000 |- - -
900 ]-8%Q J - - - -
800 [ 4---F-----1---
700
600 || |4--=F----:--1---
500 [ | |40 - - -0 -
400 |- t----BH---
300 [-| [q-F -F--4-0 F1---
200F| |--F -} - =

100 | [H-0 FFEY

Temperature range

ol |10 oo JThT ] Cool

—100 | [4-F -F
-200 |-

200 |-199.9 [

Set value 0 1 2 3 4

Thermocouple input

ES1A Infrared
Input type Thermocouple Temperature Sensor Analog input
K10to [K60to |K115 to|K160 t
Name K J T E | L v N | R [s | B |joc [te00 [lesc |smoc | Otos0mV
o |- --T8o |- - - ---J---1---
1700_| _1700 Usable in the
I T | followin
1600 ---f--H---F--+A---F---A---F------F-=-----¢r+ |-l t71 -|---1---|---1---|rangesby
R I [ A A U S [ A O A Y l0eR

1500 —-1999 to 9999

80 (- -~~~ """~~~ "~"“"r~"~"A4~"“"°"r-~"~"°\~~°"~"r-"~°|-° -

1700 (==~ - ----F--q---F--A--p--p |-

1400 - -~ - -~ -1 "1 " "1 " " et Tt 117 7| or=199.9t0
L A e R e A e e e 1 A-bbrd -t 1 - - -] 9999
1200 - FlF--A---F--A---F--A---F--o---F----F b b e - - -

o 100\ FF--q4---F--A---F--A---F--A---t-E b -

f=: SN 074 X [ N [yt U | ol A 0 [

[ 900 || E|l---4-8%0o __|___|L.__-_-_[80_[___[___. _ |- ) [ A P AR

[0

g 800 - Fl--A-mbF-----F--Ad---bmm-|---F----0 b d--0 b b L e o

g LRI EEE s RS B B EERE R N R E R R RS R O R B R

2 - b N . -t - - -t e

3 ggg 500.0

£ - 5000 B N . JI I IR N J-F L N K I A P

[ 200 | - | | . | [ 4000|_400 | 4000 400 | 400.0_

300 -| k- - J4-0 Lk B I I N - -1 -0 b oo oo o2 2] 2600
200 - F} o+ d-1 -} J4-0 -k 4 - -k -0 -k I A I A e ] L SR B

100 k|l 4+ 4-F -k J4-0 -k - -E - - F I I B e R A R

Q
A
=X
==
52
E'E

o]
0O
=

ol - I 4 - . - - - . - - - - - L i

-100(-| F [ -5 1 -
00| L [ - w0 EE L B Lgoo | ECEL L EEDf L
—200 —200 | -199.9 —200 |-199.9 | -200

Set value 0 1 2 3 4 17 5 6 7 18 8 9 10 1" 12 13 14 15 16

Applicable standards by input type are as follows:

K,J,T,E,N, R, S, B: JIS C1602-1995

L: Fe-CuNi, DIN 43710-1985

U: Cu-CuNi, DIN 43710-1985

JPt100: JIS C1604-1989, JIS C1606-1989
Pt100: JIS C1604-1997, IEC751

Shaded ranges indicate default settings.
ES1A models with a temperature range of 160°C to 260°C have been discontinued.
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B Characteristics

OomRonN

Indication accuracy

Thermocouple:

(+0.5% of indicated value or +1°C, whichever greater) £1 digit max. (see note)
Platinum resistance thermometer:

(+0.5% of indicated value or £1°C, whichever greater) +1 digit max.

Analog input: £0.5% FS+1 digit max.

CT input: £5% FS=1 digit max.

Hysteresis

0.1 t0 999.9 EU (in units of 0.1 EU)

Proportional band (P)

0.1 t0 999.9 EU (in units of 0.1 EU)

Integral time (1)

0 to 3999 s (in units of 1's)

Derivative time (D)

0to 3999 s (in units of 1°s)

Control period

1t0 99 s (in units of 1 s)

Manual reset value

0.0% to 100.0% (in units of 0.1%)

Alarm setting range

—1999 to 9999 (decimal point position depends on input type)

Sampling period

500 ms

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

2000 VAC, 50 or 60 Hz for 1min (between different charging terminals)

Vibration resistance

10 to 55 Hz, 10 m/s? for 2 hours each in X, Y and Z directions

Shock resistance

300 m/s?, 3 times each in 3 axes, 6 directions (relay: 100 m/s?)

Weight

Approx. 310 g |Mounting bracket: Approx. 60 g

Degree of protection

Front panel: NEMA4X for indoor use (equivalent to IP66), rear case: IP20, terminals: IPO0

Memory protection

EEPROM (non-volatile memory) (number of writes: 100,000)

EMC

Emission Enclosure: EN55011 Group 1 class A
Emission AC Mains: EN55011 Group 1 class A
Immunity ESD: EN61000-4-2: 4 kV contact discharge (level 2)
8 kV air discharge (level 3)
10 V/m (
1 GHz) (level 3)
10 V/m (pulse modulated, 900 MHz)
Immunity Conducted Disturbance: ENV50141: 10 V (0.15 to 80 MHz) (level 3)
Immunity Burst: EN61000-4-4: 2 kV power-line (level 3)

2 kV I/O signal-line (level 4)

Immunity RF-interference: ENV50140:

Approved standards

UL3121-1, CSA22.2 No. 142, E.B.1402C
Conforms to EN50081-2, EN50082-2, EN61010-1 (IEC61010-1)
Conforms to VDEO106/part 100 (Finger Protection), when the terminal cover is mounted.

Note: The indication of K thermocouples in the —200 to 1300°C range, and T and N thermocouples at a temperature of —100°C or less, and U and
L thermocouples at any temperature is +2°C+1 digit maximum. The indication of B thermocouples at a temperature of 400°C or less is un-

restricted.

The indication of R and S thermocouples at a temperature of 200°C or less is £3°C+1 digit maximum.

B Communications Specifications

Transmission path connection

RS-485:  Multiple points
RS-232C: Point-to-point

Communications method (see note 1)

RS-485 (two-wire, half duplex)/RS-232C

Synchronization method

Start-stop synchronization

Baud rate 1,200/2,400/4,800/9,600/19,200 bps
Transmission code ASCII

Data bit length (see note 2) 7 or 8 bits

Stop bit length (see note 2) 1 or 2 bits

Error detection

Vertical parity (none, even, odd)
Frame check sequence (FCS): with SYSWAY
Block check character (BCC): with CompoWay/F

Flow control Not available
Interface (see note 1) RS-485/RS-232C
Retry function Not available
Communications buffer 40 bytes

Note 1. RS-232C communications are only supported for the ESAN and E5EN models.
2. The baud rate, data bit length, stop bit length, or vertical parity can be individually set using the communications setting level.

-14

Digital Temperature Controllers E5AN

amplitude modulated, 80 MHz to




OomRoON
H Current Transformer (Sold Separately) Ratings

Dielectric strength 1,000 VAC (1 min)
Vibration resistance 50 Hz 98 m/s?
Weight E54-CT1: Approx. 11.5g
E54-CT3: Approx. 50 g
Accessories (E54-CT3 only) Armature (2)
Plug (2)

B Heater Burnout Alarm Specifications

Max. heater current Single-phase AC: 50 A (see note 1)
Input current readout accuracy +5%FS+£1 digit max.

Heater burnout alarm setting range 0.0 t0 50.0 A (0.1 A units) (see note 2)
Min. detection ON time 190 ms (see note 3)

Note 1. When heater burnout is detected on a 3-phase heater, use the K2CU-FLILIA-[JGS (with gate input terminal).

2. When the set value is “00 A, the heater burnout alarm will always be OFF. When the set value is “50.0 A,” the heater burnout alarm will
always be ON.

3. When the control output ON time is less than 190 ms, heater burnout detection and heater current measurement will not be carried out.

B Engineering Data
Electrical Life Expectancy Curve for Relays (Reference Values)

500
%)
e 300
9
©
s E5AN, ESEN
8 100 \}\ 250 VAC, 30 VDC
o \\\\ (resistive load)
q»o 50 \\\ cosf =1
X s NN
> N g
3 N
c
«c 10
8
o
0]
S S—eson
o 250 VAC, 30 VDC
[0} (resistive load)
:‘_I: cosp =1
1 |
0 1 2 3 4 5 6
Switching current (A)

[
i
©
=
{=
o
(&)

Thru-current (lo) vs. Output Voltage (Eo) (Reference Values)

Maximum continuous heater current: 50 A (50/60 Hz)
Number of windings: 400+2
Winding resistance: 18+2 Q

[
B
=)
=
«©
B
Q
(=X
£
(3
[

’,,‘é 100V ‘
S i i
= 10 o
> H kQF Distortion
> NG “Hractor 10%
i 1
= Sl >7E3%,
% 2/ p 7~ 19, [
£ 100mv
o) i 7
> 7 Rl
= oo
g 2=
3 / HH
© / RL=10Q
T 7
100 uV
j
101
1 10 100 mA 1 10 100 1,000 A

Thru-current (lo) A (r.m.s.)
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E54-CT3

Thru-current (lo) vs. Output Voltage (Eo) (Reference Values)

Maximum continuous heater current: 120 A (50/60 Hz)

(Maximum continuous heater current for an OMRON Temperature Controller is 50 A.)

Number of windings: 400+2
Winding resistance: 8+0.8 Q

~ 100 VE ==

@ Sl = HEE
E. T m T I A HHM
= " z Distortion
= i 7 factor 10%
- 77 e " 30

S A AL 1o L

[} Al 7~

2 AN A

) 100 O

S i )

S AN

= 0 (I

[oR

3 108

1 10 100mA 1 10 100 1,000 A
Thru-current (lo) A (r.m.s.)

Wiring Terminals

OomRonN

* The voltage output (control output) is not electrically insulated from
the internal circuits. When using a grounding thermocouple, do not
connect the control output terminals to the ground. If the control
output terminals are connected to the ground, errors will occur in
the measured temperature values as a result of leakage current.

¢ Standard insulation is applied to the power supply I/O sections. If
reinforced insulation is required, connect the input and output ter-
minals to a device without any exposed current-carrying parts or to
a device with standard insulation suitable for the maximum operat-
ing voltage of the power supply 1/O section.

Event input

JES—
Current output Voltage output  Relay output  Input power supply
+ +
12VDC Control output 1
4DC to 20 mA 40mA P

ALM3/Control
output 2

Alarm output ALM2

ALM1/Heater
burnout

SICICICRCICRORORORS)

Contact inputs Non-contact input

+ _Jevit

—

EV1,!R :
EV26\ T E + ?EVZ
1 —

Heater burnout
detection input

.

PRI

TS

— B V=
L} i —

> : B H Analog input
: —

+  lpuoo i+

TC ! '

Note: Two input power supplies are available: 100 to 240 VAC or 24 VDC.

Communications

RS-232C
@ «SD
@ «<RD
13 «saG

RS-485
@) B
@ A ()

(13) «Do not use
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OMRON
Nomenclature

Temperature
unit

|
%
A v
| Operation : P -
ingicators ™1 ||[¥] No.1 display
55
% SV No.2 display

omRon E5AN Down key

| Mode key l

Dimensions

Note: All units are in millimeters unless otherwise indicated.

Panel Cutouts
Mounted Separately Group Mounted

(96 x number of units -3.5)*'°

0

-
o2'y*

(V]
. =Y
£ =9
s =sdd Group mounting does EE
N not allow waterproofing. 3‘&
o
24.5 ¢ Recommended panel thickness is 1 to 8 mm. go
. o — , e Gl o Group mounting is not possible in the vertical =
| | direction. (Maintain the specified mounting
A0 L] sy = ( - J]L_ _ space between Controllers when they are
E group mounted.)
_ IE * To mount the E5AN so that it is waterproof,
21 E B B E " = — E ! apply the waterproof packing to the ESAN.
: . el = = E e When two or more E5ANs are mounted, make
m HEEB v _— —= sure that the surrounding temperature does
@ [ .J.J. o e — % § not exceed the allowable operating
- i — B temperature specified in the specifications.
f == —_— —
o [==E —=
l RN & ESAN _—— E_ B
0o —— T

Digital Temperature Controllers E5AN 1-17



OomRonN

Current Transformer (Sold Separately) Terminal Cover
E54-CT1 E54-CT3 E53-COV11

2.36 dia.

28 13
- - l __30_.| . —

. : S ?T_-', S n m ,1/2 dia m __%_ -l_ § 6.5 dia.?

(I d)’// ) // 1/ | O

' ' | 5 40 x 40---"--@- v | 92|.3 __8 .'l—
P : ) ' ! ; 8
t _::: Two, M3 (depth: 4) I _8J L
...3 1 A . .
) - an - --{——— 1 6‘?— _Gf—s

g eee] L

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

1-18 Digital Temperature Controllers ESAN



Digital Temperature Controllers

ESEN

Compact and Intelligent Temperature

Controllers
* Depth of only 78 mm.

* Various temperature inputs: thermocouple, platinum resistance
thermometer, infrared temperature sensor, and analog inputs.

¢ Auto-tuning and self-tuning available. Auto-tuning is possible
even while self-tuning is being executed.

* Heating or heating/cooling control is available.
e Event input allows multiple SP selection and run/stop function.
* Water-resistant construction (NEMA4X: equivalent to IP66).

* Conforms to UL, CSA, and IEC safety standards as well as CE

marking.

Model Number Structure

OomRrRonN

48(W) x 96(H) x 78(D) mm

CEN@

B Model Number Legend

ESEN- ][] M[L]-500

12 3 4 5
1. Output type
R: Relay

Q:  Voltage (for driving SSR)
C: Current

2. Number of alarm
3: Three alarms

3. Heater burnout alarm
Blank:Not available
H: Available

Ordering Information

4. Option Unit
M:  Option Unit can be mounted
5. Input type
TC: Thermocouple
P: Platinum resistance thermometer

B Standard Models

Size Power supply No. of alarm Control output | Heater burnout | Thermocouple model | Platinum resistance
voltage points alarm thermometer model
1/8 DIN 100 to 240 VAC Relay No E5EN-R3MTC-500 E5EN-R3MP-500
égg‘g’));f(“) x Yes ESEN-R3HMTC-500  |E5EN-R3HMP-500
Voltage No E5EN-Q3MTC-500 E5EN-Q3MP-500
(for driving SSR) [ves ESEN-Q3HMTC-500 | E5EN-Q3HMP-500
Current No E5EN-C3MTC-500 E5EN-C3MP-500
24 VAC/VDC Relay No E5EN-R3MTC-500 E5EN-R3MP-500
Yes E5EN-R3HMTC-500 E5EN-R3HMP-500
Voltage No E5EN-Q3MTC-500 E5EN-Q3MP-500
(for driving SSR) [ves ESEN-Q3HMTC-500 | E5EN-Q3HMP-500
Current No E5EN-C3MTC-500 E5EN-C3MP-500

Note 1. A Current Transformer (CT) is not provided with the Unit. Be sure to order one when ordering the E5EN.

2. When the heating and cooling function or the heater burnout alarm is used, one of the alarm outputs will be disabled for each function used.

3. Specify the power supply specifications when ordering.

Digital Temperature Controllers E5EN
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H Option Units

OomROoN
H Current Transformer (Sold

The E5EN provides communication or event input functionality when Separately)
mounted with one of the following Option Units.
n Model E54-CT1 E54-CT3
Name Model Function - - -
— - — Hole diameter 5.8 dia. 12.0 dia.
Communication Unit E53-AK01 RS-232C communication
E53-AK03 RS-485 communication .
Event Input Unit E53-AKB Event input - Termlnal Cover
[Model |E53-COV11
Note: The Terminal Cover comes with the ESEN and does not have
to be purchased separately.
Specifications
M Ratings
Supply voltage 100 to 240 VAC, 50/60 Hz |24 VAC, 50/60 Hz/24 VDC

Operating voltage range

85% to 110% of rated supply voltage

Power consumption

9 VA [5 VA4 W

Sensor input

Thermocouple: K, J,TELUNRSB

Platinum resistance thermometer: Pt100, JPt100

Infrared temperature sensor: 10 to 70°C, 60 to 120°C, 115 to 165°C, 160 to 260°C
Voltage input: 0to 50 mV

Control output

Relay output

SPST-NO, 250 VAC, 5 A (resistive load), electrical life: 100,000 operations

Voltage output

12 VDC (PNP), max. load current: 40 mA, with short-circuit protection circuit

Current output

4 to 20 mA DC, load: 600 Q max., resolution: approx. 2,600

Alarm output

SPST-NO, 250 VAC, 3 A (resistive load), electrical life: 100,000 operations

Control method

2-PID or ON/OFF control

Setting method

Digital setting using front panel keys

Indication method

7-segment digital display and single-lighting indicator
Character height: PV: 14.0 mm; SV: 9.5 mm

Other functions

According to Controller model

Ambient temperature

—10 to 55°C (with no condensation or icing)

Ambient humidity

25% to 85%

Storage temperature

—25 to 65°C (with no condensation or icing)
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M Input Ranges

Platinum Resistance Thermometer Input/Thermocouple Input

Platinum resistance thermometer input

Input type Platinum resistance thermometer

Name Pt100 JPt100
1800 -----F--1---1---
1700 |- - - - - -F--A---1---
1600 [ - - - - f - o=
1500 |- - - - --F--d---1---
1400t - - ~|- = -1 --<|---o---
1300 |- - - 4 - - b - -1 o
1200 f - = =[- = - F = = |- = =4 - - -
100 [ - -4 ---F--d---d---
1000 |- - - - --F--H---1---
900 -8%Q J_ _ L - J-_-_-4_-_._
800 [-[4---F------4---
700 I e R
600 || |4---F--4---
500 | 5000 | _ _ _[{_500.0 ]
400 M RN
300 [-| (40 FF--d-0 Ft---
Il S I L ! B I
100 [ |4-0 e -t e
ol 40 Ck |
-100 - [4- -F
-200 |-

Temperature range

—200 | 1999 [

Set value 0 1 2 3 4

Thermocouple input

ES1A Infrared
Input type Thermocouple Temperature Sensor Analog input

K10to |K60to |K115 to (K160 to
Name K J T E | L u N | R | s | B |70 [1200 |1e5C |26 | 010 50mV

(SRS s A | AT SO A [
1800 1700_| _1700 _| Usable in the
RN EE following rang-
1600(---F--q---F--“d4---F--“A--"-r--“--"-t--“|-"-"-t+ "L -t1 |- --t---|-- ---e?gggscagggg

! I I I T [ I S e to
1500 or-199.9 to

1700 - - - --q---F- - -

1200 FF--d4---F--A---F--d---b--d--b b e - -
oo tF--A---F--A---F--A---F--A---t---B W |-B |-t
T B S R S S I I SCU EII S B S S B I B EEE I I
900 - Fl--4-80 | oL o800 oL b b e o
800 |- FlF--A-PFF--A---F--A---tm---F----0 -t Dt |-
PR CCTE B R B I B R RSk B R EEEE S o B R R BN S R S R
2 600|- Flo-d-l bbb B -|-
o 500 |- 500.0f_ I i D S I R [ 4-F -k I ! Qh
g 400 | - L o[- | [ 4000|_ 400 | 4000| © | | /| _|_ 400 |4000_|_ |- I O [ e [ =9
IR R R R E S R R R R EERE E EE T B et gg
g 200 FLF4& 4-1 I R J-F ot N 28 AR 2R K 120 | 1685 | P g_g
GRS R i1 R A8 E SRR 21 BN 28 BR RS Ei Eh B ES
_108_ L] z200] 0 [ 00 | L[ P oo [ LD | 0L B Y - (S Y D -
—200 O L I I Iy e - -] -- - -] - - - ---

20 200 | -199.9 200 [-199.9 | —200

Set value 0 1 2 3 4 17 | 5 6 7 18 8 9 10 11 12 13 14 15 16

Applicable standards by input type are as follows:
K, J,T,E,N, R, S, B: JIS C1602-1995

L: Fe-CuNi, DIN 43710-1985

U: Cu-CuNi, DIN 43710-1985

JPt100: JIS C1604-1989, JIS C1606-1989

Pt100: JIS C1604-1997, IEC751

Shaded ranges indicate default settings.

ES1A models with a temperature range of 160°C to 260°C have been discontinued.
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B Characteristics
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Indication accuracy

Thermocouple:
(+0.5% of indicated value or +1°C, whichever greater) £1 digit max. (see note)

Platinum resistance thermometer:

(+0.5% of indicated value or £1°C, whichever greater) +1 digit max.
Analog input: £0.5% FS+1 digit max.

CT input: £5% FS=1 digit max.

Hysteresis

0.1 t0 999.9 EU (in units of 0.1 EU)

Proportional band (P)

0.1 t0 999.9 EU (in units of 0.1 EU)

Integral time (1)

0 to 3999 s (in units of 1's)

Derivative time (D)

0to 3999 s (in units of 1°s)

Control period

1t0 99 s (in units of 1 s)

Manual reset value

0.0% to 100.0% (in units of 0.1%)

Alarm setting range

—1999 to 9999 (decimal point position depends on input type)

Sampling period

500 ms

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

2000 VAC, 50 or 60 Hz for 1min (between different charging terminals)

Vibration resistance

10 to 55 Hz, 10 m/s? for 2 hours each in X, Y and Z directions

Shock resistance

300 m/s?, 3 times each in 3 axes, 6 directions (relay: 100 m/s?)

Weight

Approx. 260 g |Mounting bracket: Approx. 60 g

Degree of protection

Front panel: NEMA4X for indoor use (equivalent to IP66), rear case: IP20, terminals: IPO0

Memory protection

EEPROM (non-volatile memory) (number of writes: 100,000)

EMC

Emission Enclosure: EN55011 Group 1 class A
Emission AC Mains: EN55011 Group 1 class A
Immunity ESD: EN61000-4-2: 4 kV contact discharge (level 2)
8 kV air discharge (level 3)
Immunity RF-interference: ENV50140:
1 GHz) (level 3)
10 V/m (pulse modulated, 900 MHz)
Immunity Conducted Disturbance: ENV50141: 10V (0.15 to 80 MHz) (level 3)
Immunity Burst: EN61000-4-4: 2 kV power-line (level 3)
2 kV I/O signal-line (level 4)

Approved standards

UL3121-1, CSA22.2 No. 142, E.B.1402C
Conforms to EN50081-2, EN50082-2, EN61010-1 (IEC61010-1)
Conforms to VDEO106/part 100 (Finger Protection), when the terminal cover is mounted.

Note: The indication of K thermocouples in the —200 to 1300°C range, and T and N thermocouples at a temperature of —100°C or less, and U and
L thermocouples at any temperature is +2°C+1 digit maximum. The indication of B thermocouples at a temperature of 400°C or less is un-

restricted.

The indication of R and S thermocouples at a temperature of 200°C or less is £3°C+1 digit maximum.

B Communications Specifications

Transmission path connection

RS-485:  Multiple points
RS-232C: Point-to-point

Communications method (see note 1)

RS-485 (two-wire, half duplex)/RS-232C

Synchronization method

Start-stop synchronization

Baud rate 1,200/2,400/4,800/9,600/19,200 bps
Transmission code ASCII

Data bit length (see note 2) 7 or 8 bits

Stop bit length (see note 2) 1 or 2 bits

Error detection

Vertical parity (none, even, odd)
Frame check sequence (FCS): with SYSWAY
Block check character (BCC): with CompoWay/F

Flow control Not available
Interface (see note 1) RS-485/RS-232C
Retry function Not available
Communications buffer 40 bytes

Note 1. RS-232C communications are only supported for the ESAN and E5EN models.
2. The baud rate, data bit length, stop bit length, or vertical parity can be individually set using the communications setting level.

[-22

Digital Temperature Controllers E5EN

10 V/m (amplitude modulated, 80 MHz to




OomRoON
H Current Transformer (Sold Separately) Ratings

Dielectric strength 1,000 VAC (1 min)
Vibration resistance 50 Hz 98 m/s?
Weight E54-CT1: Approx. 11.5g
E54-CT3: Approx. 50 g
Accessories (E54-CT3 only) Armature (2)
Plug (2)

B Heater Burnout Alarm Specifications

Max. heater current Single-phase AC: 50 A (see note 1)
Input current readout accuracy +5%FS+£1 digit max.

Heater burnout alarm setting range 0.0 t0 50.0 A (0.1 A units) (see note 2)
Min. detection ON time 190 ms (see note 3)

Note 1. When heater burnout is detected on a 3-phase heater, use the K2CU-FLILIA-[JGS (with gate input terminal).

2. When the set value is “00 A, the heater burnout alarm will always be OFF. When the set value is “50.0 A,” the heater burnout alarm will
always be ON.

3. When the control output ON time is less than 190 ms, heater burnout detection and heater current measurement will not be carried out.

Wiring Terminals

* The voltage output (control output) is not electrically insulated from * Standard insulation is applied to the power supply I/O sections. If
the internal circuits. When using a grounding thermocouple, do not reinforced insulation is required, connect the input and output ter-
connect the control output terminals to the ground. If the control minals to a device without any exposed current-carrying parts or to
output terminals are connected to the ground, errors will occur in a device with standard insulation suitable for the maximum operat-
the measured temperature values as a result of leakage current. ing voltage of the power supply 1/O section.
Event input Communications
@ @ Contact inputs : Non-contact input RS-232C RS-485
— 1
Current output Voltage output  Relay output  Input power supply EV1L\ '+ _] EV1 % «SD % «B(+)
L 1 — «RD «A(-)
@ B T Bz
+ + e @ @ : @ «SG @ «Do not use
4DC 10 20 mA 12VDC Q. Control output 1 Heater burnout ¢ —
o 40 mA 0 () @ @ detection input H
_ - - - Alarm output @ @
' ALM3/Control A :
! output 2 @ @ . H
' - VB P = (<
; @ @ : f— E
Alarm output , ALM2 @ B H Analog input gE
: P1100 : + g g
| ® TC (I
! ALM1/Heater [ ]
! burnout @

Note: Two input power supplies are available: 100 to 240 VAC or 24 VDC.
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Nomenclature

1 k g
Operation
indicators PV

1

Temperature r || .
uni P - L E "8 E ’iE ;’-—-z No.1 display
L] L] L ]
8888 s
L] - -

Operation _
indicators 11

@) S

Level key =1 O
¥ Down key
OMRON EEEN

NN

i 0

Dimensions

Note: All units are in millimeters unless otherwise indicated.

Panel Cutouts
Mounted Separately Group Mounted
(48 x number of units -2.5)*'.0

? i
84.5 |
11.5 78 !
= DIl .
— — [}E
iy, = == [ c i
Loe = p— ] E L e | Group mounting does
[u] ;6! [HE . < not allow waterproofing.
. — o -
[E © « Recommended panel thickness is 1 to 8 mm.
— — []E * Group mounting is not possible in the vertical
= = —_ — direction. (Maintain the specified mounting
P — [H ' - space between Controllers when they are
[H group mounted.)
) — [E * To mount the E5EN so that it is waterproof,
y  (Lomron ESEN L v apply the waterproof packing to the ESEN.
M & D e When two or more E5ENs are mounted, make

sure that the surrounding temperature does not
exceed the allowable operating temperature
specified in the specifications.
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Current Transformer (Sold Separately) Terminal Cover
E54-CT1 E54-CT3 E53-COV11
)
2 . 2.36 dia. 13
o l T 12 dia. —_—— ()]6.5 dial
W T S I
oyl ! A | 5
o3 r'd | O _ l—
U R 40 x40="—= - ! 92|'3 ) )
) i ! | @- | ' O
- £ - [ H O
- ! O
' Two, M3 (depth: 4) _OJ =
- 'Tb'" A _ -
S i O
I — E

(]
A
50
w|=
52
£5
0O
[
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Digital Temperature Controllers

ESCN

Compact and Intelligent Temperature
Controllers

¢ Various temperature inputs: thermocouple, platinum resistance
thermometer, infrared temperature sensor, and analog inputs.

¢ Auto-tuning and self-tuning available. Auto-tuning is possible
even while self-tuning is being executed.

* Heating or heating/cooling control is available.
e Event input allows multiple SP selection and run/stop function.

* The PV display color can be changed according to the applica-
tion (red or green).

» Water-resistant construction (NEMA4X: equivalent to IP66).

* Conforms to UL, CSA, and IEC safety standards as well as CE
marking.

Model Number Structure

B Model Number Legend
ESCN- (1] M []-500

48(W) x 48(H) 8(D) mm

CEN@

12 3 4
1. Output type 3. Option Unit
R: Relay M:  Option Unit can be mounted
Q:  Voltage (for driving SSR) 4. Input type
C: Current TC: Thermocouple

2. Number of alarms
Blank:No alarm
2: Two alarms

Ordering Information

P: Platinum resistance thermometer

Note: An Option Unit is required to use heater burnout alarm.

g
55
&5
H Standard Models gz
o
Size Power supply No. of Control output Thermocouple Platinum ,20
voltage alarm model resistance
points thermometer
model
1/16 DIN 100 to 240 VAC Relay E5CN-RMTC-500 E5CN-RMP-500
48(W) x 48(H) x 78(D) mm Voltage (for driving SSR) E5CN-QMTC-500 E5CN-QMP-500
Current E5CN-CMTC-500 E5CN-CMP-500
2 Relay E5CN-R2MTC-500 E5CN-R2MP-500
Voltage (for driving SSR) E5CN-Q2MTC-500 E5CN-Q2MP-500
Current E5CN-C2MTC-500 E5CN-C2MP-500
24 VAC/VDC Relay E5CN-RMTC-500 E5CN-RMP-500
Voltage (for driving SSR) E5CN-QMTC-500 E5CN-QMP-500
Current E5CN-CMTC-500 E5CN-CMP-500
2 Relay E5CN-R2MTC-500 E5CN-R2MP-500
Voltage (for driving SSR) E5CN-Q2MTC-500 E5CN-Q2MP-500
Current E5CN-C2MTC-500 E5CN-C2MP-500

Note 1. A Current Transformer (CT) is not provided with the Unit. Be sure to order one when ordering the E5CN.
2. The heating and cooling function is available for models with two alarm points.
3. Specify the power supply specifications when ordering.

Digital Temperature Controllers EBCN
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H Option Units

OomRonN

The E5CN provides communications or event input functionality when mounted with one of the following Option Units.

Name Model Function
Communications Unit E53-CNHO3 (For relay and voltage output) RS-485 communication and heater burnout alarm
E53-CNO3 (For current output) RS-485 communication
Event Input Unit E53-CNHB (For relay and voltage output) Event input and heater burnout alarm
E53-CNB (For current output) Event input

Note: The heater burnout alarm is available by mounting the E53-CNH03 or E53-CNHB Option Unit on the ESCN.

H Current Transformer (Sold B Terminal Cover
Separately) [Model [E55-COV10
Model E54-CT1 E54-CT3 Note: The Terminal Cover comes with the ESCN and does not have
Hole diameter 5.8 dia. 12.0 dia. to be purchased separately.
Specifications
M Ratings
Supply voltage 100 to 240 VAC, 50/60 Hz [24 VAC, 50/60 Hz/24 VDC
Operating voltage range 85% to 110% of rated supply voltage
Power consumption 7 VA |4 vAB W
Sensor input Thermocouple: K,J,TE L UN,RS,B
Platinum resistance thermometer: Pt100, JPt100
Infrared temperature sensor: 10 to 70°C, 60 to 120°C, 115 to 165°C, 160 to 260°C
Voltage input: 0to 50 mV

Control output Relay output

SPST-NO, 250 VAC, 3 A (resistive load), electrical life: 100,000 operations

Voltage output

12 VDC (PNP), max. load current: 21 mA, with short-circuit protection circuit

Current output

4 to 20 mA DC, load: 600 Q max., resolution: approx. 2,600

Alarm output

SPST-NO, 250 VAC, 1 A (resistive load), electrical life: 100,000 operations

Control method

2-PID or ON/OFF control

Setting method

Digital setting using front panel keys

Indication method

7-segment digital display and single-lighting indicator
Character height: PV: 9.9 mm; SV: 6.4 mm

Other functions

According to Controller model

Ambient temperature

—10 to 55°C (with no condensation or icing)

Ambient humidity

25% to 85%

Storage temperature

—25 to 65°C (with no condensation or icing)
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M Input Ranges

Platinum Resistance Thermometer Input/Thermocouple Input

Platinum resistance thermometer input

Input type Platinum resistance thermometer

Name Pt100 JPt100

1800
1700 - -1~ ~"-"[~""~"14-~""~""~"1"-°~ -
1600 |- - - 4 ---F--+---1---
1500 - - - 4---F--44---1---
1400t - - =[- - -1 - = -[-=-=H---
1800 - - - 4 ---F--4---1---
1200 F - - o[- --F-=--[---4---
1900 [ - - - ool
1000 - - - A4---F--44---1---
900 -8%Q J_ _ L - - -4
800 [ |4---F--4---1---
700 B T FIep
600 |- -k -=-----
500 | | 5000 | _ _ _{_500.0 ]
400 - r----Rd---
300 | |4 -F--A-FF1---
200 R I B I
100 |- 1L rred -0 1 e
ol 0 Lk |

-100 |- 1-F
—-200 |-

Temperature range

—200 | 1999 [

Set value 0 1 2 3 4

Thermocouple input

ES1A Infrared
Input type Thermocouple Temperature Sensor Analog input

K10to [K60to |K115to K160 t
Name K J T E | L u N | R | S | B [7c |00 [165°c  |260°c | 010 50mV

DS s Py |y [ A A [0 N Ry [
1800 1700 | 1700 [ | Usable in the

1700(---F--1-"-~"-"fr~-~~"H4-~""~""r-~"~"H4~"""r-~""“~""r-~"°1" -~ |77 7|7 17 ~|following rang-
1600|---}F--4---F--4H4---F--A---F------F-=-----1] -(-F -+4 -[---4---[---1---|esbyscaling:
B i S A A o A M AP B -1c oYt
Prr:r:3 [ ER D N N R DN A DU AN D Ao oLl [or=199.910
1300 1300 999.9
B I e I T e A o e b e b R R A B
1200 Fl--d---F--A---F--A---F-----F---F b T -
o moo|d FF--4---F--H4---F--A---F--1---t--|'" &' B W|---1--|--1---
= T 10 S e T ) [
[ 900 | L] --4-80| __ J___L .- -_-_-|180____|___. L |- J [ U (U S
[
S s FtF--A-F--A---F--1---¢ A PR A S RN TSR R N R S (O A
© 700 - I I o A o o o e
& e00|d Flo-d-F b B - -|- B I T PRy G -
£ 500 |- 500.0|_ B R R IR S I U R I 45 L I I I IS R o
E a0l LE S o L] s000| 400 | 4000 | ] [ 400 | 4000 . I I R R %g
300 - F}+ d-1 -} J4-0 -k -E - - F B A A PR A P e Eg
200f- FF+& J-F -} R J-r kb L A O A ) DU A - P ST oc
10004 FF 4= FFF A0 c b A R R e e b - 58
ol|- k| q- - J4-F -k N -0 - T e A (e B R [

—100/| | | |- =200 _FZ°L |.-20.0 | _ ] 0 o | 0 0

Yoo ) S N S e (10 U U S0 A I M L[ O I O AN (RS U (O AU (A A
—200 -200 [ -199.9 —200 |-199.9 [ —200

Set value 0 1 2 3 4 17 | 5 6 7 18 8 9 10 11 12 13 14 15 16

Applicable standards by input type are as follows:

K,J,T,E,N, R, S, B:JIS C1602-1995

L: Fe-CuNi, DIN 43710-1985

U: Cu-CuNi, DIN 43710-1985

JPt100: JIS C1604-1989, JIS C1606-1989
Pt100: JIS C1604-1997, IEC751

Shaded ranges indicate default settings.
ES1A models with a temperature range of 160°C to 260°C have been discontinued.
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Indication accuracy

Thermocouple:

(+0.5% of indicated value or +1°C, whichever greater) £1 digit max. (see note)
Platinum resistance thermometer:

(+0.5% of indicated value or £1°C, whichever greater) +1 digit max.

Analog input: £0.5% FS+1 digit max.

CT input: 5% FS+1 digit max.

Hysteresis

0.1 t0 999.9 EU (in units of 0.1 EU)

Proportional band (P)

0.1 t0 999.9 EU (in units of 0.1 EU)

Integral time (1)

0 to 3999 s (in units of 1's)

Derivative time (D)

0to 3999 s (in units of 1's)

Control period

1t0 99 s (in units of 1 s)

Manual reset value

0.0% to 100.0% (in units of 0.1%)

Alarm setting range

—1999 to 9999 (decimal point position depends on input type)

Sampling period

500 ms

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

2000 VAC, 50 or 60 Hz for 1min (between different charging terminals)

Vibration resistance

10 to 55 Hz, 10 m/s? for 2 hours each in X, Y and Z directions

Shock resistance

300 m/s?, 3 times each in 3 axes, 6 directions (relay: 100 m/s?)

Weight

Approx. 150 g |Mounting bracket: Approx. 10 g

Degree of protection

Front panel: NEMA4X for indoor use (equivalent to IP66), rear case: IP20, terminals: IPO0

Memory protection

EEPROM (non-volatile memory) (number of writes: 100,000)

EMC

Emission Enclosure: EN55011 Group 1 class A
Emission AC Mains: EN55011 Group 1 class A
Immunity ESD: EN61000-4-2: 4 kV contact discharge (level 2)

8 kV air discharge (level 3)

1 GHz) (level 3)

10 V/m (pulse modulated, 900 MHz)
Immunity Conducted Disturbance: ENV50141: 10V (0.15 to 80 MHz) (level 3)
Immunity Burst: EN61000-4-4: 2 kV power-line (level 3)

2 kV I/O signal-line (level 4)

Approved standards

UL3121-1, CSA22.2 No. 142, E.B.1402C
Conforms to EN50081-2, EN50082-2, EN61010-1 (IEC61010-1)
Conforms to VDEO106/part 100 (Finger Protection), when the terminal cover is mounted.

Note: The indication of K thermocouples in the —200 to 1300°C range, and T and N thermocouples at a temperature of —100°C or less, and U and
L thermocouples at any temperature is +2°C+1 digit maximum. The indication of B thermocouples at a temperature of 400°C or less is un-

restricted.

The indication of R and S thermocouples at a temperature of 200°C or less is £3°C+1 digit maximum.

B Communications Specifications

Transmission path connection

Multiple points

Communications method

RS-485 (two-wire, half duplex)

Synchronization method

Start-stop synchronization

Baud rate

1,200/2,400/4,800/9,600/19,200 bps

Transmission code ASCII
Data bit length (see note) 7 or 8 bits
Stop bit length (see note) 1 or 2 bits

Error detection

Vertical parity (none, even, odd)
Frame check sequence (FCS): with SYSWAY
Block check character (BCC): with CompoWay/F

Flow control Not available
Interface (see note) RS-485
Retry function Not available
Communications buffer 40 bytes

Note: The baud rate, data bit length, stop bit length, or vertical parity can be individually set using the communications setting level.
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OomRoON
H Current Transformer (Sold Separately) Ratings

Dielectric strength 1,000 VAC (1 min)
Vibration resistance 50 Hz 98 m/s?
Weight E54-CT1: Approx. 11.5g
E54-CT3: Approx. 50 g
Accessories (E54-CT3 only) Armature (2)
Plug (2)

B Heater Burnout Alarm Specifications

Max. heater current Single-phase AC: 50 A (see note 1)
Input current readout accuracy +5%FS+£1 digit max.

Heater burnout alarm setting range 0.0 t0 50.0 A (0.1 A units) (see note 2)
Min. detection ON time 190 ms (see note 3)

Note 1. When heater burnout is detected on a 3-phase heater, use the K2CU-FLILIA-[JGS (with gate input terminal).

2. When the set value is “00 A, the heater burnout alarm will always be OFF. When the set value is “50.0 A,” the heater burnout alarm will
always be ON.

3. When the control output ON time is less than 190 ms, heater burnout detection and heater current measurement will not be carried out.

Wiring Terminals

* The voltage output (control output) is not electrically insulated from * Standard insulation is applied to the power supply I/O sections. If
the internal circuits. When using a grounding thermocouple, do not reinforced insulation is required, connect the input and output ter-
connect the control output terminals to the ground. If the control minals to a device without any exposed current-carrying parts or to
output terminals are connected to the ground, errors will occur in a device with standard insulation suitable for the maximum operat-
the measured temperature values as a result of leakage current. ing voltage of the power supply 1/O section.

Current output Alarm output

Voltage Output Relay Output

+ +
Control output 1 4 DC to 20 mA ;? %IE)AC @ @ @
- - e @ ©
Al
E @ @ ALtM2t/(éontroI ﬁLM1/I;|eater
- H— outpu urnou
—i E ® @—
Analog input * BE Input power supply
i ® ©
PHO0" TG

Two input power supplies are available: 100 to 240 VAC or 24 VDC.

[
i
©
=
{=
o
(&)

[
B
=)
=
«©
B
Q
(=X
£
(3
[

H Option Units

E53-CNHB Event Input/Heater E53-CNB Event Input
Burnout Alarm Unit

Event Input/Heater Burnout Detection Event Input

Contact input Contact input s  Non-contact input

' Non-contact input '
= =
fi? _ EV1 fi? _ EV1
Ev2 Pt Ev2 Pt
5 Ev2 5 Ev2
Pt v+

Heater burnout detection input

Do not connect anything.

Do not connect anything.

@O A|

ESNCECECNEN
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E53-CNH03 Communications/Heater E53-CN03 Communications Unit
Burnout Alarm Unit
Communications Specification/Heater Burnout Specification Communications Specification
BHS—485 5 BHS—485 5
A 8 A 8

Do not connect anything. Do not connect anything.

Do not connect anything.

Do not connect anything.

1@ ® @0 O]

1@ ® @O O]

Nomenclature

Temperature
unit

\;‘. Py
31c8888-
% LU ===No.1 display

| <ot )
Operation
e I ESET T

’J_| Up key I

| Level key —

ESCN

L 3,
[JMode key ] [JDown key J

Dimensions

Note: All units are in millimeters unless otherwise indicated.

Panel Cutouts
Mounted Separately Group Mounted 0
1.
(48 x number of units -2.5) o

60 min.
J—
ety SR EECRPEEEHPPER: 0.6
45
A
60 min. +06
Ml Group mounting does
not allow waterproofing.
L 0.6
45

e Recommended panel thickness is 1 to 5 mm.
. T « Group mounting is not possible in the vertical direction.
g THBBB =l © (Maintain the specified mounting space between Controllers
= i =l 3 - when they are group mounted.)
B85 8688 & = | = * To mount the ESCN so that it is waterproof, apply the waterproof
g packing to the ESCN.
[ —
OB E y ~ e When two or more E5CNs are mounted, make sure that the
M T surrounding temperature does not exceed the allowable
— operating temperature specified in the specifications.

Note: The suffix "500" is added to the model number of each
Controller provided with a E53-COV10 Terminal Cover.
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Terminal Cover
E53-COV10 48

1
22
|
gy
9.1
Current Transformer (Sold Separately)
E54-CT1 E54-CT3

o 2.36 dia.

R —

| 12 dia. —_——
I L 75 S n m 7 m 3
- W T AN

) |

Y .
. s )

M d|> 40x40—-—--—-@--——- - |

X | : |

- . |

1

Two, M3 (depth: 4)
"f__- . ¥,

(]
A
50
w|=
52
£5
0O
[
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Digital Temperature Controllers

ESGN

Compact and Intelligent Temperature
Controllers

1/32 DIN with Communications Function

* Various temperature inputs: Thermocouple, platinum resistance
thermometer, infrared temperature sensor, and analog inputs.

¢ Auto-tuning and self-tuning available. Auto-tuning is possible
even while self-tuning is being executed.

* Heating or heating/cooling control is available.
» Water-resistant construction (NEMA4X: equivalent to IP66).

* Conforms to UL, CSA, and IEC safety standards as well as CE
marking.

Model Number Structure

OomRrRonN

48(W) x 24(H) x 100(D) mm

CENE@

B Model Number Legend

12 3 4 5

1. Output type
R: Relay
Q:  Voltage (for driving SSR)
2. Number of alarms
Blank:No alarm
1: One alarm
3. Communications
Blank:No communications function
03: RS-485

Ordering Information

4. Input type
TC: Thermocouple
P: Platinum resistance thermometer

5. CompoWay/F serial communications
-FLK: CompoWay/F serial communications

B Standard Models

Size Power supply No. of alarm Control output Thermocouple Platinum resistance
voltage points model thermometer model
1/32 DIN 100 to 240 VAC Relay E5GN-RTC E5GN-RP
48(W) x 24(H) x 100(D) mm Voltage (for driving |E5GN-QTC E5GN-QP
SSR)
1 Relay E5GN-R1TC E5GN-R1P
(see note 1) Voltage (for driving |E5GN-Q1TC E5GN-Q1P
SSR)
24 VAC/VDC Relay E5GN-RTC E5GN-RP
Voltage (for driving |E5GN-QTC E5GN-QP
SSR)
1 Relay E5GN-R1TC E5GN-R1P
(see note 1) Voltage (for driving |E5GN-Q1TC E5GN-Q1P
SSR)

Note 1. If the heating/cooling function is used, ALM1 will be used for control output and so alarm output will not be available.
2. Control output 2 for heating/cooling control is relay output.
3. Specify the power supply specifications when ordering.

Digital Temperature Controllers EBGN
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B Communication Models
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Size

Power supply

Communication

Control output

Thermocouple model

Platinum resistance

voltage function thermometer model
1/32 DIN 100t0 240 VAC _ |RS-485 Relay E5GN-RO3TC-FLK  |E5GN-RO3P-FLK
48(W) x 24(H) x 100(D) mm Voltage (for driving |E5GN-QO3TC-FLK  |E5GN-QO3P-FLK
SSR)
24 VAC/VDC Relay E5GN-RO3TC-FLK  |E5GN-RO3P-FLK

Voltage (for driving
SSR)

E5GN-QO03TC-FLK

E5GN-QO03P-FLK

Note: Specify the power supply specifications when ordering.

Specifications

B Ratings

Supply voltage

100 to 240 VAC, 50/60 Hz

|24 VAC, 50/60 Hz/24 VDC

Operating voltage range

85% to 110% of rated supply voltage

Power consumption

7 VA

|4 VA/2.5 W

Sensor input

Thermocouple:

K,JTE,LLUN,R,S,B

Platinum resistance thermometer: Pt100, JPt100
Infrared temperature sensor: 10 to 70°C, 60 to 120°C, 115 to 165°C, 160 to 260°C
Voltage input: 0to 50 mV

Control output Relay output

SPST-NO, 250 VAC, 2 A (resistive load), electrical life: 100,000 operations

Voltage output

12 VDC (PNP), max. load current: 21 mA, with short-circuit protection circuit

Alarm output

SPST-NO, 250 VAC, 1 A (resistive load), electrical life: 100,000 operations

Control method

2-PID or ON/OFF control

Setting method

Digital setting using front panel keys

Indication method

7-segment digital display and single-lighting indicator

Character height: PV: 7.0 mm; SV: 3.5 mm

Other functions

According to controller model

Ambient temperature

—10 to 55°C (with no condensation or icing)

Ambient humidity

25% to 85%

Storage temperature

—25 to 65°C (with no condensation or icing)

[-36
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M Input Ranges

Platinum Resistance Thermometer Input/Thermocouple Input

Platinum resistance thermometer input|

Input type

Platinum resistance thermometer

Name

Pt100 JPt100

1800
1700
1600
1500
1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200
100
0
-100

Temperature range

—-200 [~

R L I [

Cf (120 D[ reoo] JfL ] To00
] oo ] 00

Set value

OomRonN

Thermocouple input

Input type

Thermocouple

ES1A Infrared

Temperature Sensor

Analog input

Name

K160 to
260°C

0to 50 mV

1800
1700
1600
1500
1400

1200
1100
1000
900
800
700
600
500
400
300
200
100
0
-100
-200

Temperature range

1300 | -—1

B N ) FR I O R [

L J-0t

-199.9)

Usable in the
following rang-
es by scaling:
—1999 to 9999
or-199.9 to

Set value

17 | 5

K10to |K60to |K115 to
R S B |70°c |120°C [1e5°5C
PR PR Ty PSS R P
1700_| _1700 JY PR A P

iR -] 120 | 165

|- | 70 .
R PR TV B A
o_ (.o _ [ ___j.a_lo__|.0._
9 10 11 12 13 14

Applicable standards by input type are as follows:

K, J, T,E,N, R, S, B: JIS C1602-1995
L: Fe-CuNi, DIN 43710-1985
U: Cu-CuNi, DIN 43710-1985
JPt100: JIS C1604-1989, JIS C1606-1989
Pt100: JIS C1604-1997, IEC751

Shaded ranges indicate default settings.

ES1A models with a temperature range of 160°C to 260°C have been discontinued.

Digital Temperature Controllers EBGN
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B Characteristics

OomRonN

Indication accuracy

Thermocouple:

(+0.5% of indicated value or +1°C, whichever greater) +1 digit max. (see note)
Platinum resistance thermometer:

(£0.5% of indicated value or £1°C, whichever greater) +1 digit max.

Analog input: £0.5% FS1 digit max.

CT input: £5% FS+1 digit max.

Hysteresis

0.1 t0 999.9 EU (in units of 0.1 EU)

Proportional band (P)

0.1 t0 999.9 EU (in units of 0.1 EU)

Integral time (1)

0to 3999 s (in units of 1 s)

Derivative time (D)

0to0 3999 s (in units of 1's)

Control period

110 99 s (in units of 1 s)

Manual reset value

0.0% to 100.0% (in units of 0.1%)

Alarm setting range

—1999 to 9999 (decimal point position depends on input type)

Sampling period

500 ms

Insulation resistance

20 MQ min. (at 500 VDC megger)

Dielectric strength

2000 VAC, 50 or 60 Hz for 1 min (between different charging terminals)

Vibration resistance

10 to 55 Hz, 10 m/s? for 2 hours each in X, Y and Z directions

Shock resistance

300 m/s?, 3 times each in 3 axes, 6 directions (relay: 100 m/s?)

Weight

Approx. 90 g |Mounting bracket: approx. 10 g

Degree of protection

Front panel: NEMA4X for indoor use (equivalent to IP66), rear case: IP20, terminals: IPO0

Memory protection

EEPROM (non-volatile memory) (number of writes: 100,000)

EMC

Emission Enclosure: EN55011 Group 1 class A
Emission AC Mains: EN55011 Group 1 class A
Immunity ESD: EN61000-4-2: 4 kV contact discharge (level 2)

8 kV air discharge (level 3)

1 GHz) (level 3)

10 V/m (pulse modulated, 900 MHz)
Immunity Conducted Disturbance: ENV50141: 10 V (0.15 to 80 MHz) (level 3)
Immunity Burst: EN61000-4-4: 2 kV power-line (level 3)

2 kV I/O signal-line (level 4)

Approved standards

UL3121-1, CSA22.2 No. 142, E.B.1402C
Conforms to EN50081-2, EN50082-2, EN61010-1 (IEC61010-1)
Conforms to VDE0106/part 100 (Finger Protection), when the terminal cover is mounted.

Note: The indication of K thermocouples in the —200 to 1300°C range, and T and N thermocouples at a temperature of —100°C or less, and U and
L thermocouples at any temperature is +2°C+1 digit maximum. The indication of B thermocouples at a temperature of 400°C or less is un-

restricted.

The indication of R and S thermocouples at a temperature of 200°C or less is £3°C+1 digit maximum.

B Communications Specifications

Transmission path connection

Multiple points

Communications method

RS-485 (two-wire, half duplex)

Synchronization method

Start-stop synchronization

Baud rate

1,200/2,400/4,800/9,600/19,200 bps

Transmission code ASCII
Data bit length (see note) 7 or 8 bits
Stop bit length (see note) 1 or 2 bits

Error detection

Vertical parity (none, even, odd)
Frame check sequence (FCS): with SYSWAY
Block check character (BCC): with CompoWay/F

Flow control Not available
Interface (see note) RS-485
Retry function Not available
Communications buffer 40 bytes

Note: The baud rate, data bit length, stop bit length, or vertical parity can be individually set using the communications setting level.
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Wiring Terminals

OomRonN

* The voltage output (control output) is not electrically insulated from .
the internal circuits. When using a grounding thermocouple, do not
connect the control output terminals to the ground. If the control
output terminals are connected to the ground, errors will occur in
the measured temperature values as a result of leakage current.

Control output

L4 )
Relay output =4

Voltage output ——3 ;? \r/nE)AC Alarm output/control output 2/input

O—EO—EO—O—E—0

Standard insulation is applied to the power supply I/O sections. If
reinforced insulation is required, connect the input and output ter-
minals to a device without any exposed current-carrying parts or to
a device with standard insulation suitable for the maximum operat-
ing voltage of the power supply 1/O section.

error output

Two input power supplies are available:

+

(O—E@—3

[ J - 4[ I+ 100 to 240 VAC or 24 VAC/VDC (no polarity).
TC

Input power supply ~ mmesms=——-----
A® EI BPHOO

-t

Analog input

Nomenclature

Temperature unit No.1 display I

8333

om E5GN SMW  STP OuT Operation
|J_‘| tl |'i‘|" indicators

gagg ||

Level key | | | I | | - Up key

| No.2 display

Mode key Down key I
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OMRON
Dimensions

Note: All units are in millimeters unless otherwise indicated.

" 48 o 3 100 n
f fo—Z— 1] q—&
ammon ESGN |
I ) S—
35 | 24 @BEBB (36.8) —c— 5 22
| | D =
S oJ ‘A

L 448 ¥

| |

I |

' UULoon) |z
[ ||][II]

Panel Cutout

Mounted Separately Group Mounted +1.0
(48 x number of units -2.5) 0

*When carrying out maintenance on the E5GN, only the terminal plate
can be drawn out with the terminal leads still attached.

+0.3
227,

Mounting separately does not allow waterproofing.

* Insert the Controller through the hole in the panel from the front and push
the adapter on from the rear. Push the adapter up to the back of the panel
ensuring that the controller is pushed all the way in, removing any gap
between the Controller, panel, and adapter. Finally, use the two screws on
the adapter to secure the unit in place.

« To mount the ESGN so that it is waterproof, insert the waterproof packing
onto the E5GN.

* When two or more E5GN Controllers are mounted, make sure that the
surrounding temperature does not exceed the allowable operating
temperature given in the specifications.

+0.3
227y

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Nomenclature

E5AN

Operation Indicators —— Temperature Unit —— No. 1 Display
1. ALM1 (alarm 1) The temperature unit is displayed when the dis- Displays the process value or param-
Lights when alarm 1 output is ON. play unit parameter is set to a temperature. In- eter type.
ALM2 (alarm 2) dication is determined by the currently selected
Lights when alarm 2 output is ON. "temperature unit" parameter set value. When
ALMS3 (alarm 3) this parameter is set to "°C," "C" is displayed, —— No. 2 Display
Lights when alarm 3 output is ON. and when set to "°F," "F" is displayed. Disoave fh ) ulated
. isplays the set point, manipulate
2. HB (heater burnout alarm display) !
Lights when a heater burnout is detected. T ;?illr'fl'al:t’e(:r set value (setup) of the
The heater burnout alarm remains ON by setting the .

heater burnout latch. To reset, turn the power supply

OFF and then ON or set the heater burnout alarm value Up Key
to "0.0A." ’7
- g __ Each press of this key increases val-
3. OUT1, OUT2 (control output 1, control output 2) E :“‘r‘-lr " ' I ' B ‘: | ues dinIayed on the);\]oz display.
Lights when control output 1 and/or control output 2 :%f b L u I py | Holding down this key continuously
(cool) are ON. ) i :Eli K -' ' ' ‘ i I increases values.
However, if control output 1 is current output, OUT1 will — ! « ! .
always be unlit. [l o
B,
4. STOP (stop) B!
Lights when control of the E5AN has been stopped. :: -
During control, this indicator lights when an event or the oot !
run/stop function has become stopped. Otherwise, this

indicator is out. . Down Key

5. CMW (communications writing control) ES:ZiZ:)elzje(g g?:st#:};\l%eglzgzgsyval-

Lights when communications writing is enabled and is
ougt when it is disabled 9 " O @ @ @ Holding down this key continuously de-
. creases values.

omRoN © ESAN

Mode Key

Press this key to select parameters
within each level.

Level Key
Press this key to select the setup level. The setup level is Level + Mode Keys
selected in order "operation level" «— "adjustment level," This key combination sets the ESAN
"initial setting level" <—— "communications setting level." to the "protect level."
Operation Indicators H Temperature Unit w- - ---—= No. 1 Display
1. ALM1 (alarm 1) The temperature unit is displayed when the dis- Displays the process value or param-
Lights when alarm 1 output is ON. : play unit parameter is set to a temperature. In- eter type.
ALM2 (alarm 2) dication is determined by the currently selected
Lights when alarm 2 output is ON. ! "temperature unit" parameter set value. When
ALM3 (alarm 3) . this parameter is set to "°C," "C" is displayed,
Lights when alarm 3 output is ON. ; and when set to "°F," "F" is displayed. —— No. 2 Display
2. HB (heater burnout alarm display) ! Displays the set point, manipulated
Lights when a heater burnout is detected. variable, or set value (setup) of the pa- o -
The heater burnout alarm remains ON by setting the ) — | I rameter. Eg
heater burnout latch. To reset, turn the power supply )
OFF and then ON or set the heater burnout alarm g-b
" " c
value to "0.0A. €0
-—— Up Key {3
3. OUT1, OUT2 (control output 1, control output 2) . . -
Lights when control output 1 and/or control output 2 | Each press of this key increases val-

ues displayed on the No.2 display.
Holding down this key continuously
increases values.

(cool) are ON.
However, if control output 1 is current output, OUT1
will always be unlit.

4, STOP (stop)
Lights when control of the E5EN has been
stopped.During control, this indicator lights when an
event or the run/stop function has become stopped.
Otherwise, this indicator is out.

Down Key

Each press of this key decreases val-
ues displayed on the No.2 display.
Holding down this key continuously
decreases values.

5. CMW (communications writing control)
Lights when communications writing is enabled and
is out when it is disabled.

@ &er— ?

I

el. The setup level is selected in order
! "operation level" «— "adjustment

level," "initial setting level" «—
"communications setting level."
Mode Key
Level + Mode Keys

This key combination sets the ESEN
to the "protect level."

O Level Key
Press this key to select the setup lev-
OMRCN ESEN

Press this key to select parameters within
each level.
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Operation Indicators ———————————— —— Temperature Unit — —— No. 1 Display

1. AL1 (alarm 1) The temperature unit is displayed when the dis- Displays the process value or parameter type.
Lights when alarm 1 output is ON. play unit parameter is set to a temperature. Indi-
AL2 (alarm 2) cation is determined by the currently selected
Lights when alarm 2 output is ON. : "temperature unit" parameter set value. When

this parameter is set to "°C," "L" is displayed, and

2. HB (heater burnout alarm display) when set to "°F," "F* s displayed

l_igrtz when a heater burnout is de- ’ : —— No. 2 Display

ected.

The heater burnout alarm remains Displays the set point, manipulated variable,
ON by setting the heater burnout or set value (setup) of the parameter.

latch. To reset, turn the power supply
OFF and then ON or set the heater
burnout alarm value to "0.0A."

3. OT1, OT2 (control output 1, control o S
output 2)
Lights when control output 1 and/or Each press of this key increases values
control output 2 (cool) are ON. displayed on the No.2 display. Holding
However, if control output 1 is current | |} ———-t—"—"———" ———— = down this key continuously increases

output, OT1 will always be unlit. : [EJ_“.FT i values.
4. STP (stop) Y " L I —
Lights when control of the ESCN has ': = Tt e e a e e i
|
|
|
|

Up Key

been stopped.
During control, this indicator lights
when an event or the run/stop func-

5 BABB T | e

tion has become stopped. Otherwise, Lo e == [yl 1
this indicator is out. Each press of this key decreases values
5. CMW (communications writing con- displayed on the No.2 display. Holding
trol) down this key continuously decreases
Lights when communications writing i values.
is enabled and is out when it is disa-
bled.
Mode Key
Press this key to select parameters within
each level.
Level Key Level + Mode K
Press this key to select the setup level. The setup level is evel + lode Reys
selected in order "operation level" «<— "adjustment level," This key combination sets the E5CN to the
"initial setting level" «— "communications setting level." "protect level."

E5SGN

Operation Indicators

1. AL (alarm)
Lights when alarm output is ON.

Temperature Unit

The temperature unit is displayed when the dis-
play unit parameter is set to a temperature. In-
dication is determined by the currently selected
"temperature unit" parameter set value. When
this parameter is set to "°C," "C" is displayed,
and when set to "°F" "F" is displayed.

2. CMW (communications writing control)
Lights when communications writing is
enabled and is out when it is disabled.

3. STP (stop)

Lights when control of the ESGN has
been stopped.

During control, this indicator lights when
an event or the run/stop function has been
stopped. Otherwise, this indicator is out.

4. OUT (control output)
Lights when control output is ON.

No. 1 Display
Displays the process value or parameter type.

No. 2 Display

Displays the set point, manipulated variable or
set value (setup) of the parameter.

Up Key

Each press of this key increases values displayed on
the No.2 display. Holding down this key continuously
increases values.

Level Key

Press this key to select the setup level. The Down Key

setup level is selected in order "operation level" Each press of this key decreases values displayed on
«— "adjustment level," "initial setting level the No.2 display. Holding down this key continuously
«— "communications setting level." decreases values.

Mode Key

Press this key to select parameters
within each level.

Level + Mode Key

This key combination sets the ESGN to the
"protect level."
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B ESAN/E5EN

Mounting

1.

2.

3.

Insert the ESAN/E5SEN into the mounting hole in the panel from
the front.

Push the mounting bracket along the ESAN/E5SEN body from the
terminals up to the panel, and secure it temporarily.

Tighten the fixing screw on each mounting bracket alternately
until the ratchet stops tightening.

E5AN

Waterproof
packing

ESEN

Waterproof
packing

Drawing Out

For drawing out the Unit, use a suitable Phillips screwdriver for the
screw located at the bottom on the front panel.

1.

While pressing down on the hook located at the top of the front
panel, turn the screw (located at the bottom on the front panel)
counterclockwise using a Phillips screwdriver.

. Hold both sides of the front panel and draw out the Unit towards

you.

. When inserting the Unit, confirm that the waterproof packing is in

place. While pressing down on the hook located at the top of the
front panel, turn the screw (located at the bottom on the front
panel) clockwise using a Phillips screwdriver and tighten to a
torque of 0.3 to 0.5 N-m. Make sure that electronic parts do not
come in contact with the case.

Digital Temperature Controllers ES5AN/ESEN/E5CN/E5GN
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B E5CN

Setting Up Option Units

If communications, event input, or heater burnout functions are
required, mount the E53-CNHO03/E53-CN03 Communications Unit or
the E53-CNHB/E53-CNB Event Input Unit. The heater burnout func-
tion is supported on either of these two Option Units.

Option Units

Name Model Function
Communications Unit | E53-CNH03 RS-485 communica-
E53-CN03 tions
Event Input Unit E53-CNHB Event inputs
E53-CNB

Note: Terminal label: x1

Assembling a Unit

(1) j,
Flat-blade screwdriver
@) (unit: mm)
’
‘ c
@ E
&
e Y
< o
o N

1. Insert the tools (see drawing above) into the slots (one on the top
and one on the bottom) and release the hooks.

2. Insert the tool in the space between the front and rear panels and
slightly pull out the front panel. Hold the top and bottom of the
front panel and pull toward yourself to remove it.

3. Match up the upper and lower claws with the connection points
and insert the Option Unit. Mount the Option Unit in the center.

4. Before inserting the Unit, confirm that the waterproof packing is in
place. Insert the Unit into the rear case until you hear a click.
When inserting the Unit, press down the hooks on the top and
bottom of the rear case so that they firmly hook on the inserted
Unit. Make sure that electronic parts do not come in contact with
the case.

OomRonN

Mounting

Adapter

Attaching the E5CN to a Panel

1. Insert the E5CN into the mounting hole in the panel.
2. Push the adapter along the ESCN body from the terminals up to
the panel, and secure it temporarily.

3. Tighten the two fixing screws on the adapter. When tightening
screws, tighten the two screws alternately keeping the torque to
between 0.29 and 0.39 N-m (2.9 kgf-cm to 3.9 kgf-cm).

Attaching the Terminal Cover

Make sure that the “UP” mark is facing up, and then fit the Terminal
Cover (E53-COV10) into the holes on the top and bottom. A E5CN-
[1-500 Controller is provided with a Terminal Cover.
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. E5GN 2. Draw out the terminal plate as it is.

Mounting

1. Insert the E5GN into the mounting hole in the panel from the
front.

2. Push the adapter along the ESGN body from the terminals up to
the panel, and secure it temporarily.

3. Tighten the two fixing screws on the adapter. When tightening
screws, tighten the two screws alternately keeping the torque to #
within approximately 0.29 to 0.39 N-m. 3. Before you insert the terminal plate again, make sure that the pins

match the positions of the holes in the terminal plate.

Adapter

Removing and Attaching the Terminal
Plate

The E5GN can be replaced by removing the terminal plate.

1. Press down hard on the fasteners on both sides of the terminals
to unlock the terminal plate and pull upwards.

B Wiring Precautions

g
28
So
ES5AN/ESEN/E5CN E5GN §E
o
* Separate input leads and power lines to protect the ESAN/ESEN/ * Connect the terminals as specified below. ,“_’o
E5CN and its lines from external noise. - - -
* We recommend using solderless terminals when wiring the E5AN/ Terminal No. Cables Pin terminals
E5EN/E5CN. 1t06 AWG24 to AWG14  |2.1 dia. max.
* Tighten the terminal screws using a torque between 0.74 and 7t09 AWG28 to AWG22 1.3 dia. max.

0.90 N-m.

« Use the following type of solderless terminals for M3.5 screws. * The exposed current-carrying part to be inserted into terminals

must be 5 to 6 mm.

1 _ _
_] 7.2 mm max. | — :f
| N | —
1‘ 5to 6 mm 5to 6 mm
—— O 7.2 mm max.
Electrical wire Pin terminal
 Tighten the terminal screws to the torque specified below.
Terminal No. Screw Maximum tightening
torque
1to6 M2.6 0.231t0 0.25 N-m
7109 M2 0.12t0 0.14 N-m
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M Initial Setup

On previous Controllers, sensor input type, alarm type and control
period were set on DIP switches. These hardware settings are now

set in parameters in setup menus. The O and @ keys are used to
switch between setup menus, and the amount of time that you hold
the keys down for determines which setup menu you move to. This
section describes two typical examples.

Note: On the ESEN/E5GN, the [O Key is the =) Key.

1. ON/OFF Control

Typical Application Examples

r Changing Parameters

Cnkt

ongf

same

At

indicates that there is a parameter. Keep
on pressing the mode key until the desired
parameter is selected.

Changing Set Values

Use the or keys to
change the set value displayed
in the setup menu.

Display

™ No. 1 display
=— No. 2 display

- E’SH— No. 1 display

{|— No. 2 display

25| No. 1 display
Z]=— No. 2 display

/No.1display
&i=—No. 2 display

Typical Example

Input type:
Control method:
Alarm type:
Alarm value 1:
Set point:

0 K thermocouple
ON/OFF control
2 upper limit

20°C (For setting deviation)

100°C

—-200 to 1300°C

Change only the alarm value 1 and set point.
The rest must be left as default settings.

Setup procedure
J
Operation level
v G| Process value/
__: | setpoint
Press Okey for at least
three seconds.
Control stops.
2~ Initial setting level _\
Set input Check input DolmcE| -
specifications type. .y 5| Inputtypel
Check that con- |- : Fakl”
Set control trolis ON/OFF [: ==L |n ON/OFF
specifications control. i nnnt  control onoF
b=l
Check alarm gLy Alarm 1
Set alarm type type. ;7 typec
. S
Press O key for at
least one second.
Control starts.
r~ Operation level \
. Press = = keys g
Set the set point to set set point to _—H’ PV/
"100°C." i SPiGD
¥l
. Mak h - .
Check operation co?‘nt?ols?sr%nﬁitng. s - erlng run
state i I rln
During stop
Press == = keys|: * [} - |
to set alarm value |: Alarm value
Set alarm values 10 "20°C." g a0
1=
. J

Start operation

Start operation
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2. PID Control Using Autotuning

— Changing Parameters ——— Typical Example

Input type: 4 T thermocouple —200 to 400°C
Control method: PID control

ST (self-tuning): OFF
Calculate PID constants by AT (auto-tuning).

Alarm type: 2 upper limit
Alarm value 1:  30°C (For setting deviation)
Set point: 150°C

i et

indicates that there is a pa-
rameter. Keep on pressing Set d
the mode key until the de- elup procedure

sired parameter is selected.

a3

Operation level

= 5| Process value/

Changing Set Values == n| setpoint
Q 25| Use the or #%| keys
B a1 to change the set value PressOkey for at least three
displayed in the setup seconds.
menu. ¥ Control stops.
Display r";:gi' éitgg level ——— ™\
Set input keys to select | L1 -k Input type 4
specifications input type. T 4
. )
= No. 1 display Set control Press = ﬁ‘ In PID control
. specifications keys to select ;
~— No. 2 display P PID control. ot
Press = #. o c
Self-tuning keys to set : 5E| To cancel ST
ST to OFF. L uf !
Eg*— No. 1 display Check the ((')]ontr)ol period erfen set to ON,
=i | period. eat) (unit: self-tuning operates.
ﬂ'*— No. 2 displa ggﬁgg control contrel period seconds) Recommended set-
L ‘ ' piay tings: 20 seconds for

the relay output and

Alarm 1 type 2
Check alarm W w4 2 seconds for the
pper-limit
ESCN ' Check alarm type type. e alarm) SSR output.
No. 1 display A\ ’ y.
=i PvisP J Press@ key for at least one second.
" 85 After AT execution. r— Operation level ™
L i : i h Press e s keys -« - 5
J - to set et pointto C ol PV/
on Set the set point "150°C." - .t a| SP 50
. t . Ll [y}
No. 2 display During AT execution. A\ ) /
b -
E5GN - \',33./ * PressOkey for less than one second. o,
. - Wiz # Adjustment level Y 22
No. 1 display \While AT is bei 75:5" [Lre)
ile AT is bein Execute AT ; Set to on for execut- =
N executed, SP will flash. > (@uotuning). || Toexecute AT o8 AT and to oFF 3=
e C-’S n After AT execution. \ B y for stopping AT. 58
: =
f : J_:"]r{:_ * PressOkey for less than one second.
No. 2 display L g~ Operation level ™\
During AT execution. .
T = Make sure v 25 pyy
- ~ that set point . .. SP 5o
S ) is "150°C." R 50U o
S
Make sure that =5 During run

Set operation status|] control is running. e

P et . i .
ress . - {q ' _ I Alarm
keys to set : Lo
Set alarm values alarm value to ; P \Sl'glue 1
"30°C." . _
l =|
. v,

Start operation Start operation
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Bl Specification Setting after Turning ON Power

Outline of Operation Procedures

Key Operation

In the following descriptions, all the parameters are introduced in the display sequence. Some parameters may not be displayed depending on the

protect settings and operation conditions.

H s
u -
4 n
= . —
: Operation level Adjustment level | & +E=] key
H ki‘% :‘4_\ Display flashes when key pressed.
i 1essesconadn HORELCY AT
CTTTTTEIEFPE SRR --.-............u-' 1second min§ [T ol
(J key ‘12
key key ‘:':":'_\c-,s Display flashes when key held noo
1 second 3 seconds e down for more than 1 second. O + [Elkey
i min. o f

min. |—|Control stops. 3 seconds min.
grmemmmm————- .......#.......................
- -
- -
H .
E Initial setting level — t?c?r:grggg:ﬁg E The time taken to move to the protect level
H key |[level : Protect level can be adjusted by changing the "Move to
H Less than H rotect leve protect level time" setting.
H 1 second :
" -
RETTTYTTTITT Y TETYY EEEEEEERSAEEEREENREES Lo ) . .

o™ Password input Note: 1. Of these levels, the initial setting level, communications

1 second min. set value "-169"

Advanced function
setting level

Password input
set value "1201"

| Calibration level |

@ | ove| change

Description of Each Level

Operation Level

This level is displayed when you turn the power ON. You can move to
the protect level, initial setting level and adjustment level from this
level.

Normally, select this level during operation. During operation, the
process value, set point and manipulated variable can be monitored,
and the alarm value and upper- and lower-limit alarms can be moni-
tored and modified.

Adjustment Level

To select this level, press the [Cl key once for less than one second.

This level is for entering set values and offset values for control. This
level contains parameters for setting the set values, AT (auto-tuning),
communications writing enable/disable, hysteresis, multi-SP, input
shift values, heater burnout alarm (HBA) and PID constants. You can
move to the top parameter of the operation level or initial setting level
from here.

Initial Setting Level

To select this level, press the key for at least three seconds in the
operation level. This level is for specifying the input type, selecting
the control method, control period, setting direct/reverse action and
alarm type. You can move to the advanced function setting level or
communications setting level from this initial setting level. To return to

the operation level, press the key for at least one second. To
move to the communications setting level, press the [ key once for
less than one second.

G Control in progress
G Control stopped

setting level, advanced function setting level and cali-
bration level can be used only when control has stop-
ped. Note that control is stopped when these four levels
are selected. When switched back to the operation level
from one of these levels, control will start.

2. For the calibration mode, refer to the relevant User's
Manual.

3. Onthe ES5EN/E5GN, the [ Key is the . IKey.

Protect Level

To select this level, simultaneously press the (] and @I keys for at
least 3 seconds. This level is to prevent unwanted or accidental mod-
ification of parameters. Protected levels will not be displayed, and so
the parameters in that level cannot be modified.

Communications Setting Level

To select this level, press the () key once for less than one second in
the initial setting level. When the communications function is used,
set the communications conditions in this level. Communicating with
a personal computer (host computer) allows set points to be read
and written, and manipulated variables to be monitored.

Advanced Function Setting Level

To select this level, you must enter the password (“-169”) in the initial
setting level.

You can move only to the calibration level from this level.

This level is for setting the automatic return of display mode, MV lim-
iter, event input assignment, standby sequence, alarm hysteresis, ST
(self-tune) and to move to the user calibration level.

Calibration Level

To select this level, you must enter the password (“1201”) in the
advanced function setting level. This level is for offsetting deviation in
the input circuit.

You cannot move to other levels by operating the keys on the front
panel from the calibration level. To cancel this level, turn the power
OFF then back ON again.
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Specification Setting after Turning ON Power

Initial Setting Level

This level is used for setting basic specifications of the Temperature
Controller. Using this level, set the input type for selecting the input to
be connected such as the thermocouple or platinum resistance ther-
mometer and set the range of set point and the alarm mode.

Initial setting level

t:n'{': Input type

-
[WJ + key Scaling upper limit
e Display flashes
H when key pressed. For analog input
£ [ Operation level fgp——fm] Adjustment level] £ Scaling lower limit (Input type: 16)
H key - 0- to 50-mV setting
H Less than 1 second ¥ O+ Elkey o
O key O key 1 second min. s 7T Decimal point
1 second min. |3 seconds < O+ key )
: 3 seoonde
- - o M Temperature [:e
i Initial setting ions setting unit -
i level ey |level Protect level FIF
fremmernmeeeoPeo.od LSS than 1 second 2 .
O key Password input The time taken to move SP upper limit
1 second min W setvalue "-169" L%tggjgg?ézcé;egﬁgﬁa%g
Advanced function the "Move to protect lev-
setting level el time" setting. SP lower limit
Password input
set value "1201"
[ control in progress PID ON/OFF anaf: ON/OFF control

PCd: PID control
G Control stopped

Q= | cvel change

Calibration level

The move from the operation level to the initial setting level, press
key for three seconds or more.

Standard or heating/
cooling

Alarm output type

Stnd: Standard
H-L: Heating/cooling

The initial setting level is not displayed when “initial/communications St| st an: Enabled
protection” is set to “2” This initial setting level can be used when 54l  (PID control) oFF: Disabled

“initial setting/communications protection” is set to “0” or “1.” A 2

The “scaling upper limit” “scaling lower limit” and “decimal point’ Le Control period (heat

parameters are displayed when an analog voltage input is selected f;fgl‘ehe pulse output
as the input type. T-f Control period (cool)

(PID control)
(Heating/cooling setting)

ar -r: Reverse

Direct/reverse operation ~ ©peration
or -d: Direct
operation
-
Alarm 1 type
(V]
L=
=8
Alarm 2 type Select the alarm mode. (L)
(Models with alarm [T3]
function) oc
53
Alarm 3 tyEe |a_’
(ESANJESEN) J

Move to advanced
function setting level

(When initial/communications protect is set to "0".)

To return to the operation level, press the key for longer than one
second

Not displayed as default setting.
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Input Type
When using a thermocouple input type, follow the specifications listed in the following table.
Input Type Specifications Set Value Input Temperature Range
Thermocouple input type Thermocouple K 0 —200 to 1300 (°C)  /-300 to 2300 (°F)
1 —20.0 t0 500.0 (°C) /0.0 to 900.0 (°F)
J 2 —100 to 850 (°C) /=100 to 1500 (°F)
3 —20.0 to 400.0 (°C) /0.0 to 750.0 (°F)
T 4 —200 to 400 (°C) /-300 to 700 (°F)
E 5 0 to 600 (°C) /0 to 1100 (°F)
U 17 —199.9 to 400.0 (°C) /-199.9 to 700 (°F)
L 6 —100 to 850 (°C) /=100 to 1500 (°F)
U 7 —200 to 400 (°C) /=300 to 700 (°F)
u 18 —199.9 to 400.0 (°C) /-199.9 to 700 (°F)
N 8 —200 to 1300 (°C)  /-300 to 2300 (°F)
R 9 0to 1700 (°C) /0 to 3000 (°F)
S 10 0to 1700 (°C) /0 to 3000 (°F)
B 11 100 to 1800 (°C) /300 to 3200 (°F)
Infrared temperature sensor K10 to 70°C 12 010 90 (°C) /0 to 190 (°F)
ES1A K60 to 120°C 13 0to0 120 (°C) /0 to 240 (°F)
K115 to 165°C 14 0 to 165 (°C) /0 to 320 (°F)
K160 to 260°C 15 0 to 260 (°C) /0 to 500 (°F)
Analog input 0 to 50mV 16 One of following ranges depending on the
results of scaling: 1999 to 9999, 199.9 to
999.9

Note: The initial settings are: 0: -200 to 1300°C/-300 to 2300°F.
When using the platinum resistance thermometer input type, follow the specifications listed in the following table.

Input Type

Specifications

Set Value

Input Temperature Range

Platinum resistance ther-
mometer input type

Platinum resistance ther-
mometer

Pt100

—200 to 850 (°C)

/=300 to 1500 (°F)

~199.9 t0 500.0 (°C) /-199.9 to 900.0 (°F)

0.0 to 100.0 (°C)

/0.0 to 210.0 (°F)

JPt100

~199.9 t0 500.0 (°C) /-199.9 to 900.0 (°F)

AlO(N(=[O

0.0 to 100.0 (°C)

/0.0 to 210.0 (°F)

Note: The initial settings are: 0: Pt100 -200 to 850°C/-300 to 1500°F.
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Alarm 1 and Alarm 2

For the alarm 1 and alarm 2, select alarm types out of the 12 alarm types listed in the following table. (The alarm 3 for ESAN/E5EN, which has
three alarms, can also be selected from this table.)

Set Value Alarm Type Alarm Output Operation
When X is positive | When X is negative
0 Alarm function OFF Output OFF
11 Upper- and lower-limit (deviation) oM _ == L|H=— 2
opp —1 L [
1
2 Upper-limit (deviation) an —| X [+ on = X e
- 4: oFF _I:
3 Lower-limit (deviation) on =+ x| ON —] ¥
4M Upper- and lower-limit range (deviation) on =+ L[ H = *3
51 Upper- and lower-limit with standby se- oM _ —+ L|Hk *4
quence (deviation) OFF :l_:
*5 =
6 Upper-limit with standby sequence (de- oM — X = on = K e
viation) OFF — | OEE N I
- Sp =P
7 Lower-limit with standby sequence (de- oN =+ X T + X |+
viation) OFF :I—__.;: QFF P
8 Absolute-value upper-limit an — =] on i ¥
oF 4: orr —
9 Absolute-value lower-limit oM —— ol —
CQFF ::]— OFF :l—
10 Absolute-value upper-limit with standby oM — an — 3 —s
sequence OFE 4:, OFF _|:_
11 Absolute-value lower-limit with standby oM X —+ o Y=
sequence o O] e HEL |
*1: With set values 1, 4 and 5, the upper and lower limit values can *4: Set value: 5, Upper- and lower-limit with standby sequence
be set independently for each alarm type, and are expressed as “l”
and “H” Case 1 Case 2
Following operations are for cases when an alarm set point is “X” or — Example
negative. Slame as for the ue\per—tﬁnd Iower|7lirqit
alarm. However, when the upper-limi ===5"
*2: Set value: 1, Upper- and lower-limit alarm and lower-limit hysteresis overlaps: i) o
Always OFF 29
Sc
Zase ] — _|Case2 S Hell L<B *5: Set value: 5, Upper- and lower-limit with standby sequence alarm. E’_E
:;l_ H &P =P L ,', T T A Always OFF when the upper-limit and lower-limit hysteresis overlaps. 58
Heol LB H=0 L<b oo e 2 H=@ L= Set the alarm types for alarm 1 and alarm 2 independently in the ini- |
H < IL H > IL H LSF HE =L tial setting level. The default setting is 2 (upper limit). With the ESAN/
Ee=muimas H>0 L<k E5EN, perform settings similarly for alarm 3.
SPH | H < IL

*3; Set value: 4, Upper- and lower-limit range Example: When the alarm is set ON at 110°C/°F or higher.

When an alarm type other When the absolute-value
Case 1 Case 2 Case 3 (Always OFF) than the absolute-value alarm is selected
= —. :-I|_~,'|_I|_: H<0 L=< alarm is selected (For alarm types 8 to 11)
oA SELH ) — (For alarm types 1 to 7) The alarm value is set as
hoae e o ol om— The alarm value is set as a an absolute value from the
H <L H > L H LsP HEZ1L deviation from the set point. alarm value of 0°C/F.
H>=0 L<p Alarm value Alarm value
HERL! Az 10CF 10°C”F
Set point 0°C/°F
100°C/°F
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Parameters

Parameters related to setting items for each level are marked in boxes in the flowcharts and brief descriptions are given as required. At the end of
each setting item, press the mode key to return to the beginning of each level.

(CPoveron ) Display
Power ON O + -« key
EELCEE LR L ER LY L ELEL LTI Display flashes
H when key pressed.
Operation level ] Adjustment level] &
key v
0 + Bk e )
o B LessnenTeoong__ 2Rl | No. 1 display
(o min. 1 "
key key s Display flashes when key held ! =— No. 2 display
1 second J3 seconds down for more than 1 second. +Elkey
min. min. : Control stops. 3 seconds
:Cllllllllll-.lollllll lllll-.l-.l----------= mln
H " . Communica-] 2 ESEN
: Initial setting level =] tions setting | = ———
: key Uevel H Protect level o
H Less than 1 second : EQ"— No. 1 display
L . . ) =i
key Password input The time taken to . M. )
1 sacond set value "—169" move to the protect s u‘ No. 2 display

level can be adjusted

m Advanced function by changing the "Move
setting level to protect level time
setting.

I
, E5CN , ' E5GN ,
Password input No. 1 display ! No. 1 display
set value "1201" 1
I
_ D Control in progress : :, 1_35 " "5‘
Calibration level 1
(] control stopped X /
@ | cvel| change ! No. 2 display
No. 2 display \
| Power ON |
)|
ey key key

1 second min. Less than 1 second

Initial Setting Level .—| Operation Level |:| Adjustment Level

1 second min.

Advanced Function

Setting Level key key
3 seconds min. Less than 1 second

— Note: To select advanced function
setting level, you must enter
the password ("-169") in the
initial setting level.

I-562 Digital Temperature Controllers ES5AN/E5EN/E5CN/E5GN



OomRonN

Advanced Function Setting Level

[e) Input digital filter
* Resets to the default value. For setting time constant in seconds.
o :,-":}_- Parameter initialize
OFF o Additional PV display
4 - Displayed first in the operation level
X [ :r';l Number of multi-SP uses -
e Q a‘f‘ 4| MV display
= =
e ofF
X w" I Eventinput assignment 1 . . Yo
nonf ISn /uFt{Sﬁt/“g 6’:4““"3'6 o Et Automatic return of display mode
= ré“ Automatically reset to the operation level
% Eu 'E Event input assignment 2 when no key operation are performed.
.P ' l E ™
gto * I!Hﬂ!:“ Alarm 1 latch
= | [N
X A SPY| Multi-SP uses mﬂ:i._
£F r——
™ Gn oFF * = Alarm 2 latch
e L
aF
*X :g’ﬁ'_’__ SP ramp set value EH{TF
aFF
o x| Fass | Alarm3latch
Yo A3L
% - 5& Standby sequence reset L _"FF )
"] Restarting condition after 1
- clearing standby sequence Q [ ] t Move to protect level time
43 \ |Fre ,
X H' i_| Alarm 1 open in alarm
L 11 ﬁ_
n-o . e
ON/OFF setting of alarm X - Input error output
Y= output 1 |SEra
X d :.H : Alarm 1 hysteresis mi
¥ =
0.2
N, s - J *% r -E Cold junction compensating method
4 x ™ LAl
X a I?ﬂ Alarm 2 open in alarm y O
: LE
e ON/OFF setting of alarm i+ awitahi
e output 2 * lru MB command logic switching
& . EF
X ! Alarm 2 hysteresis
Hl. Hﬂ‘g =3
> ' 2 X Colr PV display color change
* ! 3| Alarm 3 open in alarm ;Ed
2 =2
@ ON/OFF setting of alarm T
= output 3 * Pu-b PV stable band
5 ) &0
X ] Alarm 3 hysteresis
AL Ff'g Yy =
Y o) =FE-E-_' Move to calibration level
] LAow |
L. o 4
' P ) | e
X Khid HBA ON/OFF ) )
Lt Note: These diagrams show all the parameters that may be dis-
o 27 played. Depending on the specifications of the model used, P
. I‘,’" Heater b +latch there may be some parameters that are not displayed. The fol- 5§
Hpl | meater burnoutiate lowing symbols are used to distinguish between these param- &
sFF eters. 8=
L . B : E (o)
” uocﬁ 1| Heater bumout hysteresis O: Displayed for all models regardless of the settings of other 58§
bH parameters. -
| b 7 ) *: Not displayed for some models.
e xx: Depending on the settings of other parameters, may not be
*% B _t.| ST stable range ;
t-b displayed.
a0 For setting deviation.
L
*  ARLER
5 85] 2-PID parameter
LRI
MV upper limit
Limitations to MV
MV lower limit
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Initial Setting Level

For analog input
(Input type: 16)
0- to 50-mV setting

mm
o

Limit the set point.

anaf: ON/OFF control
Fld: PID control

Sknd: Standard
-L: Heating/cooling

on: Enabled

oFF: Disabled

Set the pulse
output cycle.

or-r: Reverse
or -d: Direct

Select the alarm
mode.

OomRonN

Operation Level

XX

XX

XX

XX

Note:

Add in the "additional
PV display" parameter.

PV/SP

Multi-SP  Select SP.

SP ramp monitor

=
= ale] .
{ E Heater current value monitor
iTH Current value
=~ monitor of HBA
¥
- Run/stop
e rUn: RUN
i StoP: STOP
- 4o -
§ - H Alarm value 1
o
—_—
i ad — ™ Set either of
T Upper-limit these
L 3 alarm value 1 parameters.
o
¥ =
*Hn tr | Lower-limit
& fel alarm value 1
e, L "y
1
(" - ™
i _c"l Alarm value 2
\. - - v, Set either of
’ ki ~ these
=R Upper-limit parameters.
AL Eﬁ alarm value 2
5]
¥
“AL 2Lt Lower-limit
&f alarm value 2
\, r J
' ™
T _
H" 55' Alarm value 3
.
i Set either of these
P
&3 Upper-limit parameters.
L :-”i alarm value 3
L
=g 35 | Lower-limit
H" 3"'.;. alarm value 3
. 1 v
' il '\
6 MV monitor (OUT 1)
a8
]
LY
' -&| MV monitor (OUT 2)
414}
N — J/
Lew

The displays for parameters which can be switched
(i.e., parameters other than simply numerical ones)
show the contents of those parameters.

These diagrams show all the parameters that may be dis-

played. Depending on the specifications of the model used,

there may be some parameters that are not displayed. The fol-

lowing symbols are used to distinguish between these param-

eters.

O: Displayed for all models regardless of the settings of other
parameters.

*: Not displayed for some models.

*x: Depending on the settings of other parameters, may not be
displayed.

e Input type
O [uat
c
e e ™
X = Scaling upper limit
cn=H oL
*x el
* Scaling lower limit
XX
X Decimal point
*¥ Number of displayed digits
v

XX Temperature unit

o) SP upper limit

o) SP lower limit

o PID ON/OFF

Select the control system.
X Standard or heating/cooling
¥:e

*k ST Self-tuning

5t
an
s L i N
S Control period (heat)
* S OuTt
XX 9
¥ .
- Control period (cool)
X L e - OouT2
% e B
‘., g vy
o) —— N .
ar E u Direct/reverse operation
or-r
I s g =
X Te ! Alarm 1 type
LE
Z
¥ T
Alarm 2 type
X
Led
Z
L =]
[
X e Alarm 3 type
ALt3
o ©
‘-""4'.' 1 J
Xk A Move to advanced function
I — Hnau setting level
e ©
[

Note: To select advanced function set-
ting level, you must enter the
password ("—169") in the initial
setting level.
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Adjustment Level Protect Level
' RPE Operation/adjustment protection
% AT execute/cancel Auto-tuning a = Restricts display and modification of menus in the opera-
HL‘ u tion and adjustment levels.
aFF ¥ =
= o . F'b Initial setting/communications protection
X “?“E'UL_ Communications writing _ Lere Restricts display and modification of menus in the initial set-
Lng on: Enabled PR ting, operation level and adjustment levels.
—ll oFF: Disabled ¥
s A \ = Setting change protection
% o
o= f E v;ﬁge{n%girtg?t - be&F Erotects changes to setups by operating the front panel
0g| HBA = ©ys.
m‘# = function
* b| Heater burnout Operation/Adjustment Protection
o5 . . .
o J The following table shows the relationship between set values and

J

* ':SP;U PO the range of protection.

Level Set value
V=
X "ep. § SP1 0 1 2 3
c SP used by Operation level PV o o o o
) : = s multi-SP PV/SP @) o) e (e}
o | [3P-4 Other o | o | x X
[ Adjustment level (@) X X X
E3 g SP 3
*x d § When this parameter is set to “0,” parameters are not protected.
., = .
(" \ -
kX = L nG| Temperature input shift 1-point shift Default setting: 0
oo ©: Can be displayed and changed

J

e O

Q: Can be displayed

X S . Upper-limit temperature }
*x !Lﬂi’f ingﬂt shiftvatue 2-point shift (see note) X': Cannot be displayed and move to other levels not possible
¥ ag . . . .
i e Lower i temperature Initial Setting/Communications Protection
4L | input shift value X X . i
L o y This protect level restricts movement to the initial setting level, com-
wx D : N munications setting level and advanced function setting level.
d = Proportional band P
83 Set |Initial setting level| Communication Advanced
= value s setting level | function setting
*x = J| Integral time | level
5333 PID settings 0 @) e} 19)
L1
Hx d| Derivative time D ! ° ° X
i 2 X X X

vy

Default setting: 1

*x L -'BL:' Cooling coefficient=— _ _ O: Move to other levels possible_
2 Used in heating and X: Move to other levels not possible o
[ cooling control =X
X F Dead band . . ==
v [L-db Setting Change Protection 85
x LAL Clear the offset durin This protect level protects setup from being changed by operating 58
a ﬁ «p~| Manual reset value staliilizlation of P or P the keys on the front panel. =
[Xel4] control.
= Set value Description
xx Em§5§ Hysteresis (OUT 1) OFF Setup can be changed by key operation.
e _: ON Setup cannot be changed by key operation.
x ‘EF!H Hysteresis (OUT 2) Set hysteresis. (The protect level, can be changed.)
—— Default setting: OFF

The 2-point shift setting is only possible when the
input type is an infrared temperature sensor.

Note: These diagrams show all the parameters that may be dis-
played. Depending on the specifications of the model used,
there may be some parameters that are not displayed. The fol-
lowing symbols are used to distinguish between these param-
eters.

O: Displayed for all models regardless of the settings of other
parameters.

x: Not displayed for some models.

*x: Depending on the settings of other parameters, may not be
displayed.
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Communications Setting Level

Set the ESAN/ESEN/E5CN/E5GN communications specifications in the communications setting level. For setting communications parameters, use
the ESAN/ESEN/E5CN/E5GN panel. The communications parameters and their settings are listed in the following table.

OomRonN

Parameter Displayed characters Set (monitor) value Set value
Communications unit No. Lo 0to 99 0fto 99
Baud rate &P5 1.2/2.4/4.8/9.6/19.2 (kbps) 1.2/2.4/4.8X8/19.2
Data bits LEn 7/8 (bit) B8 (bit)
Stop bits Shlt 1/2 18 (bit)
Parity Priy None, even, odd nont [AIEYadd

Note: The highlighted values indicate default settings.

Before executing communications with the ES5AN/ESEN/E5CN/

E5GN, set the communications unit No., baud rate, etc., through key

operations as described below. As for other operations, refer to rele-

vant Operation Manual.

1. Press the [ key for at least three seconds in the “operation
level” The level moves to the “initial setting level”

2. Press the key for less than one second. The ‘initial setting
level” moves to the “communications setting level”

3. Pressing the €&)| key advances the parameters as shown in the
following figure.

4. Press the [# or keys to change the parameter setups.

Communications
unit No.

Baud rate

Data bits

Stop bits

Parity

Note: On the ESAN/ESEN/E5GN, the [ Key isthe {1 Key.

Troubleshooting

Set each communications parameter to match those of the communi-
cating personal computer.

Communications Unit No. (/-~c)

When communicating with the host computer, the unit number must
be set in each Temperature Controller so that the host computer can
identify each Temperature Controller. The number can be set in a
range from 0 to 99 in increments of 1. The default setting is 1. When
using more than one Unit, be careful not to use the same number
twice. Duplicate settings will cause malfunction. This value becomes
valid when the power is turned OFF and ON again.

Baud Rate (-F5

Use this parameter to set the speed of communications with the host
computer. It can be set to one of the following values; 1.2 (1200 bps),
2.4 (2400 bps), 4.8 (4800 bps), 9.6 (9600 bps), and 19.2
(19200 bps).

This setting becomes valid when the power is turned OFF and ON
again.

Data Bits (L£~)

Use this parameter to change the communications data bit length to
7 bits or 8 bits.

Stop Bits (55.F)
Use this parameter to change the communications stop bit to 1 or 2.

Parity (7-tY)

Use this parameter to set the communications parity to None, Even,
or Odd.

When an error occurs, an error code will be displayed on the No. 1 display. Check the contents of an error and take appropriate countermeasures.

No.1 display Contents

Countermeasure

Output status

Control output | Alarm output

S.Err (S. Em) Input error (See note.)

Check that the input wiring is correct, that there is no discon- | OFF
nection or short-circuit, and that the input type is correct.
(Thermocouple input short-circuits cannot be detected.)

Handled as ab-
normally high
temperature

A/D converter error
(See note.)

After noting the error, reset the power. If the display does not |OFF OFF
change, replacement is necessary. If the error is removed, it
is possible that the original error was caused by noise. Check
that there are no possible sources of noise.

ElTI(E111)
HEFr (H Err)

Memory error

HB error (See note.)

Reset the power. If the display does not change, replacement |OFF OFF
is necessary. If the error is removed, it is possible that the OFF OFF
original error was caused by noise. Check that there are no
possible sources of noise.

Note 1. If the input is within the range for which control is possible but outside the displayable range (—1999 (-199.9) to 9999 (999.9)), will be
displayed if the value is less than —1999 (-199.9), and will be displayed if it is greater than 9999 (999.9). Control output and alarm
output will operate normally for either of these displays. Refer to the relevant User's Manual for details on the ranges for which control is

possible.

2. These errors are displayed only when the Controller is set to display the present value or the present value and the set value. They are not

displayed in other statuses.
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Peripheral Devices

B Temperature Sensor / SSR
Connection Example with SSR

Temperature Controller S5A
-\I Irl '\.I Load

Voltage output Heater

terminal IHELT LOAD O Load
(for driving SSR) DAL oad power

\ J - J

Direct connection possible

y v

G3PB (Single-phase): 240 VAC

3 units
5 Units 15A,25A,35A,45A)
(E5AN/ ;
E5AN ESEN
— & | Rated input voltage:

¥ 12t024VDC

Compact and slim models with a
built-in radiator

333 FERE

. G3PB (Three-phase): 240 VAC/400 VAC
2 units (15A,25A,35A, 45 A)

w | Rated input voltage:
¥ 121024 VDC

Simultaneous three-phase control with
a built-in radiator

G3PA: 240 VAC ?10 A, 20 A, 40 A)
3 units 400 VAC (20 A, 30 A)
5 units K]
(E5AN/ g
E5EN) w7 s
» | Rated input voltage: =
»| 5t 24VDC =
Compact and slim models with a o,
built-in radiator 30
So
G3NA: 240 VAC (5A, 10 A, 20 A, 40 A) (TP~
3 units 480 VAC (10 A, 20 A, 40 A) ac
FR H [e]
N 5 units go
G (E5AN/ A -
ES1A OmROn_ ESEM E5EN) i
Rated input voltage: o
—¥| 51024 Vbe o
4 units
or
fnst?d"\eléc Standard models with screw terminals
I I 1 unit G3NE: 240VAC (5A,10A, 20 A)
2 units

‘8688 Gen)

G868 & | Rated input voltage:
¥1 12vDC
| = Compact and low-cost models
| | with tab terminals
ESGN i G3NH: 440 VAC (75 A, 150 A)
— — g units
I = t—t units
L 0 (E5AN/
8888 sse8 (o
o [ A . | Rated input voltage:
- ™| 5t024VDC

For controlling high-power heater

Digital Temperature Controllers ES5AN/ESEN/E5CN/E5GN I-57



OomRonN

Responding to All Demands for Temperature Control in Wide Application Range

B ES1A Infrared Temperature Only One-tenth the Size of OMRON’s
Sensor Conventional Model

The ES1A-A is as compact as 14 x 18.6 x 34 (W x H x D) mm and
can be built into machines and equipment with ease.

Q No Power Supply Required

The ES1A Series has electromotive output that is as high as the out-
put of the thermocouple, thus allowing direct connection to the ther-
mocouple input terminal of the Temperature Controller without
requiring any external power supply.

Replaces the K-type thermocouple with no modification required.

[ES1A-A -25 to 70°C
B G3PB SSC for Three-phase Heaters
Compact, low-cost model for three-phase heater control. Saves 40% on Installation Space
The G3PB is dedicated to three-phase heater control and saves 40%
[RLLLRLLLA on installation space compared with three single-phase models

mounted closely side-by-side.
(This comparison is based on the use of three G3PA-240B-VD mod-
els and one G3PB-245B-3-VD.)

Note: Refer to the G3PB Datasheet (J135) for more details.

B E52-series Temperature Sensors

Offers a Wide Variety of High-precision Temperature Sensors

* Used as Sensors for Temperature Controllers.

* Ensures easy selection of the most suitable model according to the
temperature, place, and environment.

* Offers a wide variety of models that are different in type, appear-
ance, length, and terminal shape.

* Low-cost models and dedicated models, as well as general-pur-
pose models, are available.
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Precautions
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Bl General Precautions

The user must operate the product according to the performance
specifications described in the operation manuals.

Before using the product under conditions which are not described
here or applying the product to nuclear control systems, railroad sys-
tems, aviation systems, vehicles, combustion systems, medical
equipment, amusement machines, safety equipment, and other sys-
tems, machines, and equipment that may have a serious influence
on lives and property if used improperly, consult your OMRON repre-
sentative.

Make sure that the ratings and performance characteristics of the
product are sufficient for the systems, machines, and equipment, and
be sure to provide the systems, machines, and equipment with dou-
ble safety mechanisms.

l Safety Precautions

Definition of Precautionary Information

—/\ DANGER

Indicates an imminently hazardous situation which, if not avoided,
will result in death or serious injury.

—/N\ WARNING

Indicates a potentially hazardous situation which, if not avoided,
could result in death or serious injury.

—& Caution

Indicates a potentially hazardous situation which, if not avoided,
may result in minor or moderate injury, or property damage.

Installation Precautions

—/\ WARNING

Do not attempt to take any Temperature Controller apart while the
power is being supplied. Doing so may result in electric shock.

—/\ WARNING

Do not touch any of the terminals or terminal blocks while the pow-
er is being supplied. Doing so may result in electric shock.

—/\ WARNING
Do not allow pieces of metal or wire cuttings to get inside the Tem-
perature Controller. Failure to do so may result in malfunction,
electric shock or fire.

—/\ WARNING
Do not attempt to disassemble, repair, or modify the Temperature
Controller. Any attempt to do so may result in malfunction, fire, or
electric shock.

—& Caution

Do not use the Temperature Controller in locations subject to flam-
mable gases. Doing so may result in an explosion.

—& Caution

The switching capacity and switching conditions will have a great
effect on the longevity of the output relays. Use the Temperature
Controller within the rated load and do not use the Temperature
Controller beyond the number of operations specified under elec-
trical life. Using the Temperature Controller beyond its electrical
life may result in contact welding or burning.

—& Caution

Do not use the Temperature Controller at loads greater than the
rated value. Doing so may result in burning or other damage.

—A Caution

Use a power supply voltage within the specified range. Failure to
do so may result in burning or other damage.

—& Caution
Tighten the terminal screws to the following torques:
E5AN, E5EN, E5CN: 0.74 to 0.90 N-m
E5GN: Terminals 1 to 6: 0.23 to 0.25 N-m
Terminals 7 t0 9: 0.12t0 0.14 N-m
Failure to tighten terminal screws to the correct torque may result
in fire or malfunction.

—& Caution
Make settings for the Temperature Controller that are suitable for
the controlled system. Failure to do so may cause unexpected op-
eration resulting in damage to equipment or personal injury.

—& Caution

Prepare a circuit with an overheating prevention alarm and take
other safety measures to ensure safe operation in the event of a
malfunction. Loss of operational control due to malfunction may re-
sult in a serious accident.

H Operating Environment

Precautions
—& Caution

In order to ensure the safe operation, observe the following pre-
cautions.

* Do not use the Temperature Controller in the following places:

* Locations exposed to radiated heat from heating devices
e Locations subject to direct sunlight

e Locations subject to temperatures or humidity outside the range
specified in the specifications

e Locations subject to condensation as the result of severe
changes in temperature

* Locations subject to corrosive or flammable gases

¢ Locations subject to dust (especially iron dust) or salts
e Locations subject to exposure to water, oil, or chemicals
e Locations subject to shock or vibration

¢ Use and store the Temperature Controller within the rated tempera-

ture and humidity specified for each model. When two or more
Temperature Controllers are mounted horizontally close to each
other or vertically next to one another, the internal temperature will
increase due to heat radiated by the Temperature Controllers and
the service life will decrease. In such a case, forced cooling by fans
or other means of air ventilation will be required to cool down the
Temperature Controllers. When providing forced cooling, however,
be careful not to cool down the terminal sections alone to avoid
measurement errors.

* Allow enough space around the Temperature Controller to ensure

proper heat dissipation. Do not block the ventilating holes.

* Check polarities and orientation when connecting terminals. Not

doing so may result in malfunction.

* When wiring the E5AN, E5EN, or E5CN, use crimp terminals with

the specified dimensions (M3.5, width 7.2 mm max.).
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e When wiring the E5GN, use cables of a thickness AWG24
(0.205 mm?) to AWG14 (2.081 mm?) for terminals 1 to 6 and use
cables of a thickness AWG28 (0.081 mm?) to AWG22 (0.326 mm?)
for terminals 7 to 9. The exposed current-carrying part to be
inserted into terminals must be 5 to 6 mm.
Do not use empty terminals.
To avoid inductive noise, keep the wiring for the Temperature Con-
troller’s terminal board away from power cables carry high voltages
or large currents. Also, do not wire power lines together with or par-
allel to Temperature Controller wiring. Using shielded lines to sepa-
rate pipes and ducts is recommended. Attach surge absorbers or
noise filters to peripheral devices that may generate noise, such as
inductance devices (e.g., motors, transformers, solenoids, mag-
netic coils etc.). If using a noise filter with the power supply, in addi-
tion to confirming the voltage and the current, mount the power
supply as near as possible to the Temperature Controller. Set up
the Temperature Controller, along with its power supply, as far away
as possible from devices that generate strong, high-frequency
waves (high-frequency welders, high-frequency machines etc.) and
devices that generate surges.

* Set up the power supply so that the voltage will reach the rated volt-
age within 2 seconds after turning ON.

¢ Allow at least 30 minutes for the Temperature Controller to warm
up.

¢ When using auto-tuning, turn ON power for the load (e.g., heater)
at the same time as or before supplying power to the Temperature
Controller. If power is turned ON for the Temperature Controller
before turning ON power for the load, auto-tuning will not be per-
formed properly and optimum control will not be achieved.

¢ In order that power can be turned OFF in an emergency by the per-
son operating the Temperature Controller, install the appropriate
switches and circuit breakers and label them accordingly.

e With the E5AN, E5SEN, or ESCN, when drawing out the Tempera-
ture Controller body, do not touch or apply excessive force. After
the body is drawn out do not touch the terminals or electronic parts.
When inserting, make sure that electronic parts do not come in
contact with the case.

* When the terminal block for the ES5GN is detached, do not touch or
apply excessive force to any electronic parts.

¢ Use alcohol to clean the Temperature Controller. Do not use thinner
or other solvent-based substances.

H Correct Use

Service Life

Use the Temperature Controller within the following temperature and
humidity ranges:

Temperature: —10°C to 55°C (with no icing or condensation)
Humidity: 25% to 85%

When the Temperature Controller is installed inside a control panel,
ensure that the temperature around the Temperature Controller, not
the temperature around the control panel, does not exceed 55°C.

The service life of relays used for the control output or alarm output
largely varies depending on switching conditions. Be sure to confirm
their performance under actual operating conditions and do not use
them beyond the allowable number of switchings. If they are used in
a deteriorated condition, insulation between circuits may be dam-
aged and, as a result, the Temperature Controller itself may be dam-
aged or burnt.
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The service life of electronic devices such as Temperature Control-
lers is determined not only by the number of switchings of relays but
also by the service life of internal electronic components. Component
service life is affected by the ambient temperature: the higher the
temperature becomes, the shorter the service life becomes and, the
lower the temperature becomes, the longer the service life becomes.
Therefore, the service life can be extended by lowering the tempera-
ture of the Temperature Controller using fans or other means of air
ventilation. When providing forced cooling, however, be careful not to
cool down the terminals sections alone to avoid measurement errors.

Measurement Accuracy

When extending or connecting the thermocouple lead wire, be sure
to use compensating wires that match the thermocouple types.

When extending or connecting the lead wire of the platinum resis-
tance thermometer, be sure to use wires that have low resistance.

When wiring the platinum resistance thermometer to the Tempera-
ture Controller, keep the wire route as short as possible. Separate
this wiring away from the power supply wiring and load wiring to
avoid inductive or other forms of noise.

Mount the Temperature Controller so that it is horizontally level.

If the measurement accuracy is low, check that input shift has been
set correctly.

Waterproofing

The degree of protection is as shown below. Sections without any
specification on their degree of protection or those with IPLJ0 have
not been waterproofed.

Front panel: NEMA4 indoor use (equivalent to IP 66)

Rear case: IP 20

Terminal section: IP 00

Operating Precautions

It takes approximately four seconds for the outputs to turn ON from
the moment the power is turned ON. Due consideration must be
given to this time when incorporating Temperature Controllers in a
sequence circuit.

When using auto-tuning, supply power to the load (e.g., heater) at
the same time as or before supplying power to the Temperature Con-
troller. If power is turned ON for the Temperature Controller before
turning ON power for the load, auto-tuning will not be performed
properly and optimum control will not be achieved.

When starting operation after the Temperature Controller has
warmed up, turn OFF the power and then turn it ON again at the
same time as turning ON power for the load. (Instead of turning the
Temperature Controller OFF and ON again, switching from STOP
mode to RUN mode can also be used in this case.)

If the Temperature Controller is used close to radios, television sets
or wireless devices it may affect reception.

In the case of Temperature Controllers with alarm outputs, alarm out-
put may not be generated properly when an abnormality occurs in
the device. It is suggested that a separate alarm device be incorpo-
rated in the system.

To ensure proper performance, parameters of the Temperature Con-
trollers are set to default values before they are shipped. Change
these parameters depending on actual applications. If left
unchanged, the Temperature Controller will operate under the default
settings.
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Crimp Terminal Connection

Use crimp terminals that match M3.5 screws. M3.5 x 8 self-rising
screws are used.

E5AN/ESEN/E5CN

7.2 mm max.

Be careful not to excessively tighten the terminals screws.

Soldering Connection

The self-rising screws provide easy soldering connection. Strip the
lead wire by a length of 6 to 8 mm and properly treat the terminal tip.
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. H107-E1-07 In the interest of product improvement, specifications are subject to change without notice.
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Digital Controller

ESCK

Advanced, Compact Digital Controllers

¢ |IP66/NEMA4 (indoor use) front face.

* Modular structure, one-stock type.

* Heating/cooling control.

* Serial communications (RS-232C and RS-485).

* Temperature and analog inputs.

* High-accuracy: 100 ms sampling (for analog input).

* Advanced tuning which includes fuzzy self-tuning.

* Conforms to international EMC and safety standards.
* AC/DC24YV types are also available.

Model Number Structure

l Model Number Legend

Refer to the following when ordering set models.

E5CK-LL]L]
123
1. Control Output 1/Control Output 2 2. Auxiliary Output
AA:  Without Output Unit (field interchangeable) 1: Auxiliary output (1 point)
RR: Relay/Relay 3. Option
QR: Pulse (NPN)/Relay 01: RS-232C serial communication
CR: Linear (4 to 20 mA)/Relay 03: RS-485 serial communication
VR: Linear (0 to 10 V)/Relay B: Event input (1 point)
QQ: Pulse (NPN)/Pulse (NPN) F: Transfer output (4 to 20 mA)

Note: E5CK-VR1 and E5CK-QQ1 are not available, but with options.

Ordering Information

H List of Models

Description Model Specification
Base Unit E5CK-AA1 AC100-240 Base Unit
E5CK-AA1-500 AC100-240 Base Unit with terminal cover
E5CK-AA1 AC/DC24 Base Unit
E5CK-AA1-500 AC/DC24 Base Unit with terminal cover

Note: A single Output Unit and Option Unit can be mounted to each Base Unit.

Description Model Specification
Output Unit E53-R4R4 Relay/Relay

E53-Q4R4 Pulse (NPN)/Relay
E53-Q4HR4 Pulse (PNP)/Relay

E53-C4R4 Linear (4 to 20 mA)/Relay
E53-C4DR4 Linear (0 to 20 mA)/Relay
E53-V44R4 Linear (0 to 10 V)/Relay
E53-Q4Q4 Pulse (NPN)/Pulse (NPN)
E53-Q4HQ4H Pulse (PNP)/Pulse (PNP)

Digital Controller EBCK 1-63

~
K
©
=

(=

[}
(8]

()
=3
-]
2
©
B
@
Qo
£
0
-



OomRonN

Description

Option Unit

Model Specification
E53-CKO1 RS-232C
E53-CKO03 RS-485
E53-CKB Event input: 1 point
E53-CKF Transfer output (4 to 20 mA)

Inspection Report

The Digital Controller can be provided together with an inspection report.

Refer to the following legend with the suffix “K” when ordering a model provided together with an inspection report.

E5CK-AA1-K, E53-CKF-K

B Accessories (Order Separately)

Name

Model

Terminal Cover

E53-COV07

Specifications
H Ratings

Item AC100-240V type AC/DC24V type
Supply voltage AC100 to 240V, 50/60 Hz AC/DC24V, 50/60 Hz

Power consumption

15 VA 6 VA, 3.5W

Operating voltage range

85% to 110% of rated supply voltage

Input

Thermocouple: K,J, TE,L UN,R,S, B, W, PLIL
Platinum resistance thermometer: JPt100, Pt100

Current input: 410 20 mA, 0 to 20 mA

Voltage input: 1to5V,0to5V,1to 10V

Input impedance

Current input: 150 Q
Voltage input: 1 MQ min.

Control output

According to Output Unit (see “Output Unit Ratings and Characteristics”)

Auxiliary output

SPST-NO, 1 A at 250 VAC (resistive load)

Control method

ON/OFF or 2-PID control (with auto-tuning)

Setting method

Digital setting using front panel keys

Indication method

7-segment digital display and LEDs

Other functions

According to Option Unit (see “Option Unit Ratings and Characteristics”)

H Input Ranges

Platinum Resistance Thermometer

Input (switch selectable) Pt100
Range °C -199.91t0 650.0 |-199.9 to 650.0
°F -199.9t0999.9 |-199.9 to 999.9
Resolution (°C/°F) 0 1

(main setting and alarm)
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Thermocouple
Input (switch K1 K2 J1i J2 T E L1 L2 U N R S B w PLII
selectable)
(see note)
Range °C |-200 |0.0to [-100 [0.0to |-199.9 [Oto -100 |0.0to |-199.9 |-200 |Oto Oto 100to |0 to Oto
to 500.0 [to 850 |400.0 |to400.0|600 to 850 |400.0 |t0400.0|to 1,700 |1,700 (1,800 (2,300 |1,300
1,300 1,300

°F |-300 ([0.0to |-100 |0.0to [-199.9 |Oto -100 |0.0to [-199.9 (-300 |[Oto 0to 300to |Oto 0to
to 900.0 |to 750.0 [to700.0(1,100 |to 750.0 [to700.0|to 3,000 |3,000 |3,200 (4,100 [2,300
2,300 1,500 1,500 2,300

Resolution (°C/ |2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
°F) (main setting
and alarm)

Note: Setting number is factory-set to 2 (K1).
Thermocouple W is W/Re 5-26 (tungsten rhenium 5, tungsten rhenium 26).

Current/Voltage
Input (switch selectable) Current input Voltage input
4 to 20 mA 0to 20 mA 1to5V Oto5V Oto10V
Range One of following ranges depending on results of scaling
—1999 to 9999

-199.9 t0 999.9
—19.99 t0 99.99
-1.999 to 9.999

Resolution (°C/°F) 17 18 19 20 21
(main setting and alarm)
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Indication accuracy (see note)

Thermocouple:
(£0.3% of indication value or £1°C, whichever greater) +1 digit max.

Platinum resistance thermometer:
(£0.2% of indication value or £0.8°C, whichever greater) £1 digit max.

Analog input: £0.2% FS +1 digit max.

Hysteresis

0.01% t0 99.99% FS (in units of 0.01% FS)

Proportional band (P)

0.1% t0 999.9% FS (in units of 0.1% FS)

Integral (reset) time (1)

010 3,999 s (in units of 1 s)

Derivative (rate) time (D)

010 3,999 s (in units of 1 s)

Control period

110 99 s (in units of 1 s)

Manual reset value

0.0% to 100.0% (in units of 0.1%)

Alarm setting range

—1,999 to 9,999 or —199.9 or 999.9 (decimal point position dependent on input type)

Sampling period

Temperature input: 250 ms
Current/voltage input: 100 ms

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

2,000 VAC, 50/60 Hz for 1 min between terminals of different polarities

Vibration resistance

Malfunction: 10 to 55 Hz, 10 m/s? (approx. 1G) for 10 min each in X, Y, and Z directions
Destruction: 10 to 55 Hz, 20 m/s? (approx. 2G) for 2 hrs each in X, Y, and Z directions

Shock resistance

Malfunction: 200 m/s2 min. (approx. 20G), 3 times each in 6 directions
(100 m/s? (approx. 10G) applied to the relay)
Destruction: 300 m/s? min. (30G), 3 times each in 6 directions

Ambient temperature

Operating: —10°C to 55°C (with no icing)/3-year warranty period: —10°C to 50°C
Storage: —25°C to 65°C (with no icing)

Ambient humidity

Operating:  35% to 85%

Degree of protection

Front panel: NEMAA4 for indoor use (equivalent to IP66)
Rear case: |EC standard IP20
Terminals:  IEC standard IP0O0

Memory protection

Non-volatile memory (number of writings: 100,000 operations)

Weight Approx. 170 g;
Adapter: approx. 10 g
EMC Emission Enclosure: EN55011 Group 1 class A
Emission AC Mains: EN55011 Group 1 class A
Immunity ESD: EN61000-4-2: 4 kV contact discharge (level 2)
8 kV air discharge (level 3)
Immunity RF-interference: ENV50140: 10 V/m (amplitude modulated, 80 MHz to 1 GHz)
(level 3)

10 V/m (pulse modulated, 900 MHz)
Immunity Conducted Disturbance: ENV50141: 10 V (0.15 to 80 MHz) (level 3)
Immunity Burst: EN61000-4-4: 2 kV power-line (level 3)

2 kV I/O signal-line (level 4)

Approved standards

UL1092, CSA22.2 No. 142, CSA22.2 No. 1010-1

Conforms to EN50081-2, EN50082-2, EN61010-1 (IEC1010-1)

Conforms to VDE0106/ part 100 (Finger Protection), when the separately-ordered terminal cover is
mounted.

Note: The indication accuracy of the K1, T, and N thermocouples at a temperature of —100°C or less is £2°C £1 digit maximum. The indication
accuracy of the U, L1, and L2 thermocouples at any temperature is £2°C +1 digit maximum.
The indication accuracy of the B thermocouple at a temperature of 400°C or less is unrestricted.
The indication accuracy of the R and S thermocouples at a temperature of 200°C or less is +3°C +1 digit maximum.
The indication accuracy of the W thermocouple at any temperature is (+0.3% of the indicated value or £3°C, whichever is greater) +1 digit

maximum.

The indication accuracy of the PLII thermocouple at any temperature is (+0.3% or +2°C, whichever is greater) £1 digit maximum.
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H Output Unit Ratings and Characteristics

Relay output SPST, 250 VAC, 3 A (resistive load)
Mechanical life expectancy: 10,000,000 operations min.
Electrical life expectancy: 100,000 operations min.

Voltage output NPN: 20 mA at 12 VDC (with short-circuit protection)
PNP: 20 mA at 12 VDC (with short-circuit protection)
Linear voltage output 0to 10 VDC:

Permissible load impedance: 1 kQ min.
Resolution: approx. 2,600

Linear current output 4 to 20 mA:

Permissible load impedance: 500 Q max.
Resolution: approx. 2,600

H Option Unit Ratings and Characteristics

Event inputs Contact input:

ON: 1 kQ max., OFF: 100 kQ min.

No-contact input:

ON: residual voltage 1.5 V max., OFF: leakage current 0.1 mA max.
Communications Interface: RS-232C or RS-485

Transmission method:  Half-duplex

Synchronization method: Start-stop synchronization (asynchronous method)

Baud rate: 1.2/2.4/4.8/9.6/19.2 kbps
Transmission code: ASCII
Transfer output 4 to 20 mA:

Permissible load impedance: 500 Q max.
Resolution: approx. 2,600
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Operation Indicators

e OUT1
Lights when the pulse output
function assigned to control
output 1 turns ON.

e OUT2
Lights when the pulse output
function assigned to control
output 2 turns ON.

e SUBI1
Lights when the output func-
tion assigned to auxiliary
output 1 turns ON.

¢ MANU
Lights when the manual op-
eration mode.

e STOP
Lights during operation has
stopped.

e RMT
Lights during remote opera-
tion.

o AT
Flashes during auto-tuning.

Dimensions

Py

A/M Key

Press to select the auto operation or
manual operation.

No. 1 Display

Displays the process value or pa-
rameter symbols.

No. 2 Display

Displays the set point, set point dur-
ing SP ramp, manipulated variable,
or parameter settings.

Up Key/Down Key

Press to increase or decrease the
value on the No.2 display.

Display Key

Press for less than 1 s to shift the
display to the next parameter. When
this key is pressed for 1 s or more,

the menu screen will be displayed in
any case.

Note: All units are in millimeters unless otherwise indicated.

E5CK

58
. 53 x 53

HEEE |i
:-\B5EA

o

i *E=E

HEEEEE
44.8 x 44.8
48

e

Panel Cutouts

60 min.

|
I [ L 45%98
|
|
|

Note: 1.
2. Maintain the specified vertical and horizontal mount-
ing space between each Unit. Units must not be
closely mounted vertically or horizontally.

Recommended panel thickness is 1 to 5 mm.
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Installation

M Installation Setting Up the Output Unit

1. Two rectangular holes are provided on the power board (right side
Main Parts of Controller). Fit the two protrusions of the Output Unit into these
- two holes.

2. With the Output Unit fitted into the power board, fit the Output Unit
into the connector on the control board (left side of Controller).

%\
Input type jump-
er connector

Front panel

Setting Up the Option Unit

Draw-out o . .

- 1. Place the Controller with its bottom facing up, and fit the board
First, draw out the internal mechanism from the housing. horizontally into the Connector on the power board (right side of
Pull out the internal mechanism while pressing the hooks on the left controller).

and right sides of the front panel. 2. With the power board connected, fit the board vertically into the

Connector on the control board (left side of controller).
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H Mounting

1. Insert the E5CK Controller into the panel’s mounting hole at the
position shown in the figure below.

2. Push the adapter along the Controller body from the terminals up
to the panel, and fasten temporarily.

3. Tighten the two fixing screws on the adapter. When tightening
screws, tighten the two screws alternately keeping the torque to
approximately 0.29 to 0.39 N-m, or 3 to 4 kgf-cm.

Adapter

Panel

Watertight
packing

Terminal Cover

The E5CK-AA1-500 Controller is provided with a Terminal Cover
(E53-COV07). Fasten the Terminal Cover as follows by using the
shap pin.

OomRonN
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Wiring

Terminal Arrangement Solderless terminals are recommended when wiring the Controller.
Tighten the terminal screws using a torque no greater than 0.78 N-m,
| OuUT1 | or 8 kgf-cm max. Take care not to tighten the terminal screws too
tightly.
AC100-240V"
(AC/DC24VN) Power Blocks
2 B ouT2 The E5CK has independent power supplies for each of the terminal
4 9 h blocks shown below. However, note that the power supplies for
- - blocks C (exclude relay output) and D are shared for the following
SUB1 3 8 option unit.
n 2 7 | IN « Option unit: E53-CKB or E53-CKF
1 13 | 14 6
A C
5 l11]12] 10
i g
c 8
. 2 7
Precautions Tl s
Use ducts to separate input leads and power lines in order to protect D B
the Controller and its lines from external noise.
Wiring
Power Supply
Input 100 to 240 VAC or AC/DC 24 V to terminal numbers 4 and 5 according to the specification.
112 10
9
3 8
2 7
1 13 | 14 6
Input
Connect the input to terminal numbers 6 to 8 as follows according to the input type.
5 11 12 10 o o =
— — — 350
9 | "=
: : ~Q © ~0 =0
3 . © © =@ =© 25
2 ; Thermocouple Platinum resistance Voltage input Current input =
1 13 14 6 thermometer
fofa]o’ oo ol o}
iofs]o E_?j.t_i o]0

TC-PT \Y I

Match the inputs with the internal jumper settings for each input type. For thermocouple or platinum resistance thermometer inputs, set the inputs
to a common position (TC/PT) as the temperature input.

Control Output

Terminal numbers 11 and 12 are for control output 1 (OUT1). The five output types and internal equalizing circuits are available according to the
Output Unit.

Z 5 \{2 }GND _@} I_@} l_®}

2 7 Relay Oto10V 4 to 20mA
1 13 | 14 6 E53-R4R4 E53-Q4R4 E53-Q4HR4 E53-V44R4 E53-C4R4
E53-Q4Q4 E53-Q4HQ4H E53-C4DR4
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Terminal numbers 9 and 10 are for control output 2 (OUT2). The three output types and internal equalizing circuits are available according to the

Qutput Unit.

+v_.
$

Relay

GND —@

E53-R4R4/E53-V44R4 E53-Q4Q4 E53-Q4HQ4H
E53-Q4R4/E53-C4R4

E53-Q4HR4/E53-C4DR4

The following table shows the specifications for each output type.

Output type

Specifications

Relay
Voltage (NPN)
Voltage (PNP)

3 A at 250 VAC
20 mA at 12 VDC (with short-circuit protection)
20 mA at 12 VDC (with short-circuit protection)

Oto10V
41020 mA

0 to 10 VDC, permissible load impedance: 1 kQ min., resolution: approx. 2,600
4 to 20 mA, permissible load impedance: 500 Q max., resolution: approx. 2,600

Auxiliary Output 1
Terminal numbers 2 and 3 are for auxiliary output 1 (SUB1).
The internal equalizing circuit for auxiliary output 1 is as follows:

5 11 |2 IO (r@
8
7

N REN RO 6

Relay specifications are as follows:
SPST-NO, 250 VAC, 1 A

Option

Terminal numbers 1, 13, and 14 are valid only when the Option Unit is set in the Controller.
The following four connections are possible depending on the model of the Option Unit.

: : B« &

JLE o 8F g™ g

Event input Transfer output

2 7
5 E53-CK01 E53-CK03

E53-CKB E53-CKF

Use event inputs under the following conditions:

Contact input

ON: 1 kQ max., OFF: 100 kQ min.

No-contact input

ON: residual voltage 1.5 V max., OFF: leakage current 0.1 mA max.

The polarity for no-contact input is as follows:
S

Transfer output specifications are as follows:
4 to 20 mA, load: 500 Q max., resolution approx. 2600

I-72 Digital Controller EBCK




OMRON
Operation

B Parameter Operation List

Switching to modes other than manual or protect mode is carried out using mode selection in the menu display.

The figure below shows all parameters in the order that they are displayed. Some parameters are not displayed depending on the protect mode
setting and conditions of use.

Power ON

Level 0 mode :

Level 1 mode

1 second min.

Manual mode I

=

1 second min.

Level 2 mode

[l +[ca] - lam] + [l

1 second min. 1 second min.

Protect mode I

}+@

Setup mode

1 second min.

Parameters in a mode can be
switched by the Display Key. The
parameter following the last param-
eter is the top parameter.

B Parameters and Menus

Note: For more details on the functions of each part and display contents, refer to the E5CK User’s Manual (H78).

Protect Mode Limits use of the menu and A/M Keys. The protect function prevents unwanted modification of parameters and
switching between the auto and manual operation. -

Manual Mode The Controller can be switched to manual operation. The manipulated variable can be manipulated manually only §§
in this mode. g o

Level 0 Mode Set the Controller to this mode during normal operation. In this mode, change the set point during operation, and gg
start or stop Controller operation. The process value, SP ramp, and manipulated variable can only be monitored f_-‘o
in this mode.

Level 1 Mode The main mode for adjusting control. In this mode, execute AT (auto-tuning), and set alarm values, the control pe-

riod, and PID parameters.

Level 2 Mode The auxiliary mode for adjusting control. In this mode, set the parameters for limiting the manipulated variable and
set point, switch between the remote and local modes, and set the loop break alarm (LBA), alarm hysteresis, and
the digital filter value of inputs.

Setup Mode The mode for setting the basic specifications. In this mode, set parameters that must be checked or set before
operation such as the input type, scaling, output assignments and direct/reverse operation.

Expansion Mode The mode for setting expanded functions. In this mode, set ST (self-tuning), SP setting limiter, select advanced
PID or ON/OFF control, specify the standby sequence resetting method, initialize parameters, and set the time for
automatic return to the monitoring display.

Option Mode The mode for setting option functions. Select this mode only when the Option Unit is set in the Controller. In this
mode, set the communications conditions, transfer output and event input parameters to match the type of Option
Unit set in the Controller.

Calibration Mode The mode for calibrating inputs and transfer output.
When calibrating input, the selected input type is calibrated. Whereas, transfer output can be calibrated only when
the Communications Unit (E53-CKF) is set in the Controller.
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M Parameters Operation

Level 0 Mode

PV/SV
The process value is displayed on the No.1 display and the set point is displayed on the No.2 display.
When the multi-SP function is in use, the value of whichever is set, set point 0 or 1, is linked.

Set Point During SP Ramp
Monitors the set point when the SP ramp function is used.

MV Monitor (Heat)

MV Monitor (Cool)
Used when the Unit is in heating and cooling control operation.

Run/Stop
Security
Any mode marked with "X" in the following table is not displayed on the menu when this parameter is set to
0" to "3."

Mode Set value

0|1]2(3]|4

Calibration X[ x| x|x

Option X [ x| x

Expansion X | x| X

Setup X [ x| x

Level 2 X | X

Level 1,0 X
The Unit will be in only level 0 mode and the menu will not be available when this parameter is set to "4" to
ng."
Only the "PV/SP monitor" and "set point" parameter can be used when this parameter is set to "5."
Only the "PV/SP monitor" parameter can be used when this parameter is set to "6."

A/M Key Protect
Invalidate the function of the A/M Key.

MV Manual
Process value

Manipulated variable

MANU indicator
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Level 1 Mode

AT Execute/Cancel

Set Point 0
Used with multi-SP function.

Set Point 1
Used with multi-SP function.

Alarm Value 1
Available only when the alarm output function of the Controller is selected.

Alarm Value 2
Available only when the alarm output function of the Controller is selected.

Proportional Band

Integral Time

Derivative Time

Cooling Coefficient
Used when the Controller is in heating and cooling control.

Dead Band
Used when the Controller is in heating and cooling control.

Manual Reset Value
Available when the integral time parameter of the Controller in standard control is "0."

Hysteresis (Heat)
Available when the Controller is in ON/OFF control.

Hysteresis (Cool)
Available when the Controller is in ON/OFF control in heating and cooling control.

Control Period (Heat)

Available when the Controller has a relay or voltage output, or is in advanced PID control.

Control Period (Cool)

OomRonN

Available when the Controller has a relay or voltage output, or is in advanced PID control in heating and

cooling control.
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OMmRON
Level 2 Mode

2 Remote/Local
Used for the communications function.

SP Ramp Time Unit

SP Ramp Set Value

LBA Detection Time
Available only when the LBA (loop break alarm) function of the Controller is selected.

MV at Stop

MV at PV Error

MV Upper Limit

MV Lower Limit

MV Change Rate Limit

Input Digital Filter

Alarm 1 Hysteresis
Available only when the Controller has an alarm output.

Alarm 2 Hysteresis
Available only when the Controller has an alarm output.

Input Shift Upper Limit

Available if the input type connected to the Controller is a thermocouple or platinum resistance
thermometer.

Input Shift Lower Limit

Available if the input type connected to the Controller is a thermocouple or platinum resistance
thermometer.
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Setup Mode

Input Type
Codes are used to determine the input types connected to terminals 6 to 8.

Scaling Upper Limit
Used if the input type connected to the Controller is an analog input (voltage or current input).

Scaling Lower Limit
Used if the input type connected to the Controller is an analog input (voltage or current input).

Decimal Point
Used if the input type connected to the Controller is an analog input (voltage or current input).

°C/°F Selection

Used if the input type connected to the Controller is a temperature input (thermocouple or platinum
resistance thermometer).

Parameter Initialize

Control Output 1 Assignment

Enables the Controller to have heating control, cooling control, alarm 1, alarm 2, alarm 3, and LBA
(loop break alarm) outputs.

Control Output 2 Assignment

Enables the Controller to have heating control, cooling control, alarm 1, alarm 2, alarm 3, and LBA
(loop break alarm) outputs.

Auxiliary Output 1 Assignment

Enables the Controller to have alarm 1, alarm 2, alarm 3, LBA (loop break alarm), error 1, and error 2
outputs.

Available only when the Controller has an alarm
Alarm 1 Type output (see the table on the next page).
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Alarm 1 Open in Alarm

Alarm 2 Type

Alarm 2 Open in Alarm

Direct/Reverse Operation
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Switch Alarm operation Alarm output
setting When X is positive When X is negative
1 Upper- and lower-limit alarm (deviation) <« X = X > Always ON
o =T
OFF Sp
2 Upper-limit alarm (deviation) - X > - X
S s = =
OFF OFF
SP SP
3 Lower-limit alarm (deviation) - X > - X >
o =" e
OFF OFF
SP SP
4 Upper- and lower-limit range alarm (deviation) <« X e X - Always OFF
ON »—'—{
OFF Sp
5 Upper- and lower-limit alarm with standby se- <« X = X > Always OFF
quence (deviation) ON —{ ‘ }—
OFF =
6 Upper-limit alarm with standby sequence (devia- - X > - X =
tion) gN ‘ }— ON ’_.7
FF
SP OFF SP
7 Lower-limit alarm with standby sequence (devia- « X > - X
o o —1"] on —— X
OFF OFF
SP SP
8 Absolute-val -limit al — X — -~
solute-value upper-limit alarm on ‘ X oN X
OFF OFF
0 0
9 Absolute-value lower-limit alarm — X —» -——
ON _‘—« ON —{ ‘
OFF
o OFF 0
10 Absolute-value upper-limit alarm with standby se- ~ X —> -—X—
quence ON ‘ }_ ON ’—’_
OFF OFF
0 0
11 Absolute-value lower-limit alarm with standby se- — X — -~—X—*
quence ON —‘—« ON ‘
OFF OFF
0 0
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Expansion Mode

SP Setting Upper Limit

SP Setting Lower Limit

PID/ON/OFF

ST
Available if the Controller in standard control or advanced PID control has a temperature input.

ST Stable Range

Available if the Controller in standard control or advanced PID control with the ST set to ON has a tem-
perature input.

o
Available if the Controller is in advanced PID control with the ST set to OFF.

AT Calculated Gain
Available if the Controller is in advanced PID control with the ST set to OFF.

Standby Sequence Reset Method

Automatic Return of Display Mode

AT Hysteresis
Available if the Controller is in advanced PID control with the ST set to OFF.
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LBA Detection Width
Available only when the LBA (loop break alarm) function of the Controller is selected.
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Option Mode
s o Multi-SP Function
S : Available for the event input function.

Event Input Assignment 1
Available for the event input function.

Communication Stop Bit
Used when the communications function is being used.

Communication Data Length
Used when the communications function is being used.

Communication Parity
Used when the communications function is being used.

Communication Baud Rate
Used when the communications function is being used.

Communication Unit No.
Used when the communications function is being used.

Transfer Output Type
Set when the transfer output function is being used.

Transfer Output Upper Limit
Set when the transfer output function is being used.

Transfer Output Lower Limit
Set when the transfer output function is being used.
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H How to Use the Error Display

When an error has occurred, the No.1 display alternately indicates error codes together with the current display item.
This section describes how to check error codes on the display, and the actions that must be taken to remedy the problem.

[ Input Error ]

Meaning Input is in error.

Action Check the wiring of inputs, disconnections, and shorts, and check the input type and the input type jumper con-
nector.

Operation at Error For control output functions, output the manipulated variable matched to the setting of the “MV at PV error” param-

eter (level 2 mode). Alarm output functions are activated when the upper limit is exceeded.

[ Memory Error ]

Meaning Internal memory operation is in error

Action First, turn the power OFF then back ON again. If the display remains the same, the ESCK Controller must be re-
paired. If the display is restored to normal, the probable cause may be external noise affecting the control system.
Check for external noise.

Operation at Error Control output functions turn OFF (2 mA max. at 4 to 20 mA output, and output equivalent to 0% in case of other
outputs). Alarm output functions turn OFF.

[ £333| A/DConverter Error ]

Meaning Internal circuits are in error.

Action First, turn the power OFF then back ON again. If the display remains the same, the ESCK Controller must be re-
paired. If the display is restored to normal, the probable cause may be external noise affecting the control system.
Check for external noise.

Operation at Error Control output functions turn OFF (2 mA max. at 4 to 20 mA output, and output equivalent to 0% in case of other
outputs). Alarm output functions turn OFF.

[ Calibration Data Error ]

This error is output only during temperature input and is displayed for two seconds when the power is turned ON.

Meaning Calibration data is in error.

Action Must repair.

Operation at Error Both control output functions and alarm output functions are active. However, note that the readout accuracy is not
assured.

Display Range Over

Meaning Though not an error, this is displayed when the process value exceeds the display range when the control range
(setting range +10%) is larger than the display range (—1999 to 9999).

* When less than “-1999” cccce
* When greater than “9999” 3333
Operation Control continues, allowing normal operation.
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B Fuzzy Self-tuning

Fuzzy self-tuning is a function that enables the E5CK to calculate the
most suitable PID constants for the controlled object.

Features

* The E5CK determines by itself when to perform fuzzy self-tuning.

Fuzzy Self-tuning Function

The fuzzy self-tuning function has three modes.

In SRT (step response tuning) mode, the PID constants are tuned
using a step response method at the time the set point is
changed.

In DT (disturbance tuning) mode, the PID constants are amended
so that the controlled temperature will be within the target range
set in advance when there is external disturbance.

In HT (hunting tuning) mode, when hunting occurs, the PID con-
stants are amended to suppress the hunting.

Note: Be sure to turn on the power supply to the load either before or

simultaneously with the start of Temperature Controller opera-
tion.
Dead time will be measured from the time the Temperature
Controller starts operating. If a load such as a heater is turned
on after the Temperature Controller is turned on, dead time
longer than the actual value will be measured and inappropri-
ate PID constants will be obtained. If an extremely large
amount of dead time is measured, the control amount will be
set to 0% for a short period of time before being returned to
100%, and the constants will then be retuned. Retuning is per-
formed only for large amounts of dead time, so be sure to follow
the precaution given above when starting operation.

Startup Conditions of SRT

SRT will start if the following conditions are satisfied simultaneously
when the E5CK is turned on or the set point is changed.

At the time the E5CK starts
operating

At the time set point is
changed

=y

1. The set point at the time the
E5CK starts operating is dif-

. The new set point is different
from the set point used at the
ferent from the set point used time SRT was last executed
at the time SRT was last exe- (see note).
cuted (see note). 2, The process value is in stable
2. The process value at the time condition before the set point
the E5CK starts operating is is changed.
smaller than the set point in|3, A |arger set point value is set
reverse operation and larger in reverse operation and a
than the set point in normal|  smaller set point is set in nor-
operation. mal operation.

Note: The last SRT-executed set point is set to 0 before shipping and
when changing from advanced PID control to advanced PID
control with fuzzy self-tuning.

OomRonN

PID Constant Refreshing Conditions

If the step control amount is applied before the maximum tempera-
ture slope (R) is obtained, SRT will not renew any PID constant. If the
proportional band obtained from the R and L values that were mea-
sured before the imposition had been completed is larger than the
present proportional band, the PID constants will be renewed
because the measured value is in the direction towards the suitable
proportional band value, and the set point at that time will be the
SRT-executed set point.

Slope (R)
Temperature \ Stable range
=52
SsPl---—- -/ 1

Time
Stable Temperature Status

If the temperature is within the stable range for a certain time, it is
deemed that the temperature is stable. This time is called stability
judgement time. Like PID constants, stability judgement time is
adjusted with fuzzy self-tuning according to the characteristics of the
object to be controlled. Fuzzy self-tuning will not be activated if the
temperature is stable because the Temperature Controller deems
that temperature control is smooth.

Shorter than the stability judgement time

“TT¥ T Stable

Set I range
point Stable
______ range

H (Set to

* Stability jud ttime ! 15.0°C

: ability judgement time before

: . shipping)
Stable ' Stable

Balanced Status

If the process value is within the stable range for 60 s when there is
no output, it is deemed that the temperature is balanced.

Startup Conditions of DT

1. DT will start if the temperature that has been stable varies due to
external disturbance and the deflection of the temperature
exceeds the stable range, and then the temperature becomes
stable, provided that the number of maximum temperature values
is less than four.

2. DT will start if the set point is changed under the condition that
SRT does not start and the temperature becomes stable, pro-
vided that the number of maximum temperature values is less
than four.

If there are four or more maximum temperature values, HT will
start.

Extreme value 2 fSet point change

‘.

Temperature

SP

Extreme value 1

Time
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Startup Conditions of HT

HT will be ON when there is hunting with four or more maximum tem-
perature values (extreme values) while SRT is not being executed.

Extreme value 2 Extreme value 4
; -

Temperature

SP

Extreme Extreme
value 1 value 3

Time
Note: In specific applications where temperature varies periodically

due to disturbance, internal parameters need to be adjusted.
For details, refer to the E5CK User’s Manual.

OomRonN
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Precautions

OomRonN

H Period and Scope of Guarantee

Unit with Standard Specifications

Scope of Guarantee

Should the Unit malfunction during the guarantee period, OMRON
shall repair the Unit or replace any parts of the Unit at the expense of
OMRON.

The above does not apply in the following cases.

1. Any malfunction of the Unit due to the incorrect use or improper
handling of the Unit.
2. Any malfunction of the Unit not originating from the Unit.

3. Any malfunction of the Unit due to a modification of the Unit or
repairs to the Unit carried out by any person not authorized by
OMRON.

4. Any malfunction of the Unit due to any natural disaster.

OMRON shall not be responsible for any damage or loss induced by
any malfunction of the Unit.

Three-year Guarantee

Period of Guarantee

The guarantee period of the Unit is three years starting from the date
the Unit is shipped from the factory.

Scope of Guarantee
The Unit is guaranteed under the following operating conditions.

1. Average Operating Temperature (see note): —10°C to 50°C
2. Mounting Method: Standard mounting

Top

Bottom

!

Note: Average Operating Temperature
Refer to the process temperature of the Unit mounted to a con-
trol panel and connected to peripheral devices on condition that
the Unit is in stable operation, sensor input type K is selected
for the Unit, the positive and negative thermocouple input ter-
minals of the Unit are short-circuited, and the ambient temper-
ature is stable.

Should the Unit malfunction during the guarantee period, OMRON
shall repair the Unit or replace any parts of the Unit at the expense of
OMRON.

The above does not apply in the following cases.

1. Any malfunction of the Unit due to the incorrect use or improper
handling of the Unit.
2. Any malfunction of the Unit not originating from the Unit.

3. Any malfunction of the Unit due to a modification of the Unit or
repairs to the Unit carried out by any person not authorized by
OMRON.

4. Any malfunction of the Unit due to any natural disaster.

OMRON shall not be responsible for any damage or loss induced by
any malfunction of the Unit.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. H079-E1-05

In the interest of product improvement, specifications are subject to change without notice.
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Digital Controller

ESAK/ESEK

Advanced Digital Controllers Ideal for
Worldwide Use

* Modular structure

* High-accuracy: 100 ms sampling (for analog input)

¢ Auto-tuning and fuzzy self-tuning

* Conforms to international EMC and safety standards.
* IP66/NEMAA4 (indoor use) front face

* Remote set point

e Serial communications (RS-232C, RS-422 and RS-485) and
transfer output (4 to 20 mA)

* Position-proportional control model
* Heating/cooling control
* AC/DC24YV types are also available.

Model Number Structure

OomRrRonN

B Model Number Legend

E50K- OO [J -500
1 2 3

1. Size

A: 96 x 96 mm

E: 96 x 48 mm
2. Model

AA: Standard model

PRR: Position-proportional model
3. Number of alarms

2: Two alarms

Digital Controller E5AK/ES5EK
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Ordering Information

OomRonN

H List of Models

Description

Model

Specification

Base Unit

E5AK-AA2 AC100-240

Standard model

E5AK-AA2-500 AC100-240

Standard model with terminal cover

E5AK-AA2 AC/DC24

Standard model

E5AK-AA2-500 AC/DC24

Standard model with terminal cover

E5AK-PRR2 AC100-240

Position-proportional model

E5AK-PRR2-500 AC100-240

Position-proportional model with terminal cover

E5AK-PRR2 AC/DC24

Position-proportional model

E5AK-PRR2-500 AC/DC24

Position-proportional model with terminal cover

E5EK-AA2 AC100-240

Standard model

E5EK-AA2-500 AC100-240

Standard model with terminal cover

E5EK-AA2 AC/DC24

Standard model

E5EK-AA2-500 AC/DC24

Standard model with terminal cover

E5EK-PRR2 AC100-240

Position-proportional model

E5EK-PRR2-500 AC100-240

Position-proportional model with terminal cover

E5EK-PRR2 AC/DC24

Position-proportional model

E5EK-PRR2-500 AC/DC24

Position-proportional model with terminal cover

Note: 1. When using the heater burnout alarm function with a standard model, the Linear Output Unit cannot be used for the control outputs (heat).
2. Be sure to specify the Current Transformer, Output Unit, and Option Unit when ordering.
3. The Digital Controller provides transfer outputs at 4 to 20 mA for the PV and other values and control outputs at 4 to 20 mA for the current

outputs.
Description Model Specification
Output Unit E53-R Relay
E53-S SSR
E53-Q Pulse (NPN) 12 VDC
E53-Q3 Pulse (NPN) 24 VDC
E53-Q4 Pulse (PNP) 24 VDC
E53-C3 Linear (4 to 20 mA)
E53-C3D Linear (0 to 20 mA)
E53-V34 Linear (0 to 10 V)
E53-V35 Linear (0 to 5 V)

Digital Controller.

Note: The Digital Controller uses a dedicated, high-resolution Output Unit. The E53-C Current Output Unit for the E5LIX cannot be used with the

Description Model Specification
Option Unit E53-AKB Event input
E53-AK01 Communication (RS-232C)
E53-AK02 Communication (RS-422)
E53-AK03 Communication (RS-485)
E53-AKF Transfer output

Note: 1. The Option Unit can be used either by the ESAK or E5EK.

2. The E5AK allows a maximum of three Option Units to be mounted. Refer to page 92 for mounting combinations.
The E5EK allows only one Option Unit to be mounted.

Inspection Report

The Digital Controller can be provided together with an inspection report.

Refer to the following legend with the suffix “K” when ordering a model provided together with an inspection report.
E5[1K-AA2-K, E5[K-PRR2-K, E53-AKF-K
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OMmRON
B Accessories (Order Separately)

Name Model Hole diameter
Current Transformer E54-CTH 5.8 mm
E54-CT3 12.0 mm
Note: No CT is required unless the heater burnout alarm function is used.
Name Model Connectable models
Terminal Cover E53-COV0809 E5AK
E53-COV08 E5EK
Specifications
M Ratings
ltem AC100-240V type AC/DC24V type
Supply voltage AC100 to 240V, 50/60 Hz AC/DC24YV, 50/60 Hz
Power consumption E5AK: 16 VA 12VA, 8 W
E5EK: 15 VA

Operating voltage range

85% to 110% of rated supply voltage

Input

Thermocouple: K,J,TE L UN,R,S, B, W, PLII
Platinum resistance thermometer: JPt100, Pt100

Current input: 410 20 mA, 0 to 20 mA

Voltage input: 1to5V,0to5V,0to 10V

Input impedance

Current input: 150 Q; Voltage input: 1 MQ min.

Control output

Standard Model

According to Output Unit (see “Output Unit Ratings and Characteristics”)
Position-proportional Model

2 Relay outputs: SPST-NO, 1 A at 250 VAC (including inrush current) (see note 1)

Auxiliary output

SPST-NO, 3 A at 250 VAC (resistive load)

Control method (see note 2)

ON/OFF or 2-PID control (with auto-tuning)

Setting method

Digital setting using front panel keys

Indication method

7-segment digital display and LEDs

Potentiometer

100 Q to 2.5 kQ

Event input

Contact input: ~ ON: 1 kQ max., OFF: 100 kQ min.
No-contact input: ON: residual voltage: 1.5 V max., OFF: leakage current: 0.1 mA max.

Transfer output

4 to 20 mA, permissible load impedance: 600 Q2 max., resolution: approx. 2,600

Remote SP input

Current input: 4 to 20 mA (Input impedance: 150 Q)

Current Transformer input

Connect an exclusive Current Transformer (E54-CT1 or E54-CT3)

Other functions

Standard
Manual output, heating/cooling control, SP limiter, loop burnout alarm, SP ramp, MV limiter, MV
change rate limiter, input digital filter, input shift, run/stop, protect functions

Option
Multiple SP, run/stop selection, transfer output functions

Degree of protection

Conforms to IEC IP66 and NEMA4 (Indoor use)

Note: 1. All control outputs are insulated from the input circuit.
2. Fuzzy self-tuning is available when using the Digital Controller in standard control operation with temperature input.

H Input Ranges

Platinum Resistance Thermometer

Input (switch selectable) Pt100
Range °C -199.9t0 650.0 [-199.9 to 650.0
°F -199.910999.9 [-199.9 to 999.9
Setting 0 1

Digital Controller E5AK/ES5EK
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OomRonN

Thermocouple
Input (switch K1 K2 J1 J2 T E L1 L2 V) N R S B w PLII
selectable)
(see note)
Range °C |-200 |0.0to [-100 [0.0to |-199.9 [Oto -100 |0.0to |-199.9 |-200 |Oto Oto 100to |Oto Oto
to 500.0 [to 850 |400.0 |to400.0|600 to 850 |400.0 |t0400.0|to 1,700 |1,700 (1,800 (2,300 |1,300
1,300 1,300

°F |-300 [0.0to |-100 |(0.0to |-199.9 (Oto -100 |0.0to |[-199.9 [-300 |Oto 0to 300to |Oto 0to
to 900.0 |to 750.0 [to700.0(1,100 |to 750.0 |to700.0(to 3,000 |3,000 |3,200 (4,100 |2,300
2,300 1,500 1,500 2,300

Setting 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Note: Setting number is factory-set to 2 (K1).
Thermocouple W is W/Re5-26 (tungsten rhenium 5, tungsten rhenium 26).

Current/Voltage
Input (switch selectable) Current input Voltage input
4to 20 mA 0to 20 mA 1to5V Oto5V Oto10V
Range One of following ranges depending on results of scaling
—1999 to 9999
—-199.9 t0 999.9
-19.99 t0 99.99
—-1.999 to 9.999
Setting 17 18 19 20 21

1-88 Digital Controller EBAK/ESEK



B Characteristics
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Indication accuracy (see note 1)

Thermocouple:
(£0.3% of indication value or £1°C, whichever greater) £1 digit max.

Platinum resistance thermometer:
(£0.2% of indication value or £0.8°C, whichever greater) £1 digit max.

Analog input: £0.2% FS 1 digit max.

Hysteresis

0.01% to0 99.99% FS (in units of 0.01% FS)

Proportional band (P)

0.1% t0 999.9% FS (in units of 0.1% FS)

Integral (reset) time (l)

0 to 3,999 s (in units of 1 s)

Derivative (rate) time (D)

0 to 3,999 s (in units of 1 s)

Control period

110 99 s (in units of 1 s)

Manual reset value

0.0% to 100.0% (in units of 0.1%)

Alarm setting range

—1,999 t0 9,999 or —199.9 or 999.9 (decimal point position dependent on input type or result of scaling)

Sampling period (see note 2)

Temperature input: 250 ms
Current/voltage input: 100 ms

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

2,000 VAC, 50/60 Hz for 1 min between terminals of different polarities

Vibration resistance

Malfunction: 10 to 55 Hz, 10 m/s? (approx. 1G) for 10 min each in X, Y, and Z directions
Destruction: 10 to 55 Hz, 20 m/s? (approx. 2G) for 2 hrs each in X, Y, and Z directions

Shock resistance

Malfunction: 200 m/s? min. (approx. 20G), 3 times each in 6 directions
(100 m/s? (approx. 10G) applied to the relay)
Destruction: 300 m/s? min. (approx. 30G), 3 times each in 6 directions

Ambient temperature Operating:  —10°C to 55°C (with no icing)/3-year warranty period: —10°C to 50°C
Storage: —25°C to 65°C (with no icing)
Ambient humidity Operating:  35% to 85%

Degree of protection

Front panel: NEMA4 for indoor use (equivalent to IP66)
Rear case: |EC standard IP20
Terminals:  IEC standard IP0O0

Memory protection

Non-volatile memory (number of writings: 100,000 operations)

Weight E5AK: approx. 450 g
E5EK: approx. 320 g
Mounting bracket: approx. 65 g
EMC Emission Enclosure: EN55011 Group 1 class A

Emission AC Mains:
Immunity ESD:

EN55011 Group 1 class A

EN61000-4-2: 4 kV contact discharge (level 2)

8 kV air discharge (level 3)

10 V/m (amplitude modulated, 80 MHz to 1 GHz)
(level 3)

10 V/m (pulse modulated, 900 MHz)

Immunity Conducted Disturbance: ENV50141: 10V (0.15 to 80 MHz) (level 3)

Immunity Burst: EN61000-4-4: 2 kV power-line (level 3)

2 kV 1/O signal-line (level 4)

Immunity RF-interference: ENV50140:

Approved standards

UL1092, CSA22.2 No. 142, CSA22.2 No. 1010-1
Conforms to EN50081-2, EN50082-2, EN61010-1 (IEC1010-1)
Conforms to VDEO106/part 100 (Finger Protection), when the separately-ordered terminal cover is

mounted.

Note: 1. The indication accuracy of the K1, T, and N thermocouples at a temperature of —100°C or less is +2°C +1 digit maximum. The indication
accuracy of the U, L1, and L2 thermocouples at any temperature is £2°C £1 digit maximum.
The indication accuracy of the B thermocouple at a temperature of 400°C or less is unrestricted.
The indication accuracy of the R and S thermocouples at a temperature of 200°C or less is £3°C +1 digit maximum.
The indication accuracy of the W thermocouple at any temperature is (+0.3% of the indicated value or £3°C, whichever is greater) +1 digit

maximum.

The indication accuracy of the PLII thermocouple at any temperature is (+0.3% or +2°C, whichever is greater) £1 digit maximum.
2. The sampling period of the standard model with CT and remote SP inputs is 250 ms.
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H Output Unit Ratings and Characteristics

OomRonN

Relay output

5 A at 250 VAC (resistive load)

SSR output

1 A at 75 to 250 VAC (resistive load)

Voltage output

NPN: 40 mA at 12 VDC (with short-circuit protection)
NPN: 20 mA at 24 VDC (with short-circuit protection)
PNP: 20 mA at 24 VDC (with short-circuit protection)

Linear current output

4 to 20 mA, permissible load impedance: 600 Q max., resolution: approx. 2,600
0 to 20 mA, permissible load impedance: 600 Q max., resolution: approx. 2,600

Linear voltage output

0 to 10 VDC, permissible load impedance: 1 kQ max., resolution: approx. 2,600
0 to 5 VDC, permissible load impedance: 1 kQ max., resolution: approx. 2,600

Note: An output relay (1 A at 250 VAC) is mounted on the position-proportional model. (When replacing, use the E53-R.)

H Option Unit Ratings and Characteristics

Event inputs

Contact input:

ON: 1 kQ max., OFF: 100 kQ min.

No-contact input:

ON: residual voltage 1.5 V max., OFF: leakage current 0.1 mA max.

Communications

Interface: RS-232C, RS-422 or RS-485
Transmission method:  Half-duplex
Synchronization method: Start-stop synchronization (asynchronous method)

Baud rate: 1.2/2.4/4.8/9.6/19.2 kbps
Transmission code: ASCII
Transfer output 4 to0 20 mA:

Permissible load impedance: 600 Q max.
Resolution: approx. 2,600

B Current Transformer Ratings

Dielectric strength

1,000 VAC (for 1 min)

Vibration resistance

50 Hz, 98 m/s? (10G)

Weight

E54-CT1: approx. 11.5 g; E54-CT3: approx. 50 g

Accessories (E54-CT3 only)

Armature: 2; Plug: 2

Bl Heater Burnout Alarm

Max. heater current

Single-phase 50 A VAC (see note 1)

Heater current value display accuracy

+5% FS+£1 digit max.

Heater burnout alarm setting range

0.1 to 49.9 A (in units of 0.1 A) (see note 2)

Min. detection ON time

190 ms (see note 3)

Note: 1. Use the K2CU-FLILJA-LIGS (with gate input terminals) for the detection of three-phase heater burnout.
2. The heater burnout alarm is always OFF if the alarm is set to 0.0 A and always ON if the alarm is set to 50.0 A.
3. No heater burnout detection or heater current value measurement is possible if the control output (heat) is ON for less than 190 ms.
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OMRON
Nomenclature

E5AK
Operation Indicators ——————— — No. 1 Display
e OUTY Displays the process value or pa-
Lights when the pulse output rameter symbols.
function assigned to control output .
1 turns ON. — No. 2 Display
e OUT2 Displays the set point, manipulated
Lights when the pulse output variable, or parameter settings.
function assigned to control output
2 turns ON.
e SUBI1
Lights when the output function
assigned to auxiliary output 1
turns ON. 1
e SUB2 - i
Lights when the output function H [ i
assigned to auxiliary output 2 b= |
turns ON. N
« MANU i
Lights when the manual operation = )
mOde. } _] Hllk:lﬁT RSP M.?;NU SE]BI SLI.I;?E
« STOP =
Lights during operatonhas || TTTT T TTTTTTTm T mmmmmm e
stopped. -_—
« RMT AR B Y
Lights during remote operation. || | | leemo——o———od
o AT s
Flashes during auto-tuning. omron N2 ESAK
e RSP
Lights during remote SP opera- —— Up Key/Down Key
. g(;r;. Graph Press to increase or decrease the
On a standard model (E5AK- value on the No.2 display.
AA2), this bar graph indicates the Display Key
manipulated variable (heat) in Press for less than 1 s to shift the
10% increments per single seg- display to the next parameter. When
ment. On a position-proportional this key is pressed for 1 s or more,
model (ESAK-PRR2), this bar the menu screen will be displayed in
graph indicates the valve opening any case.
in 10% increments per single seg- A/M Key
ment. Press to select the auto operation or
manual operation.
(V]
E
()
(T3]
E5EK g—g
0O
[

ﬂﬂ 4 No.1 display

{E@ #— No. 2 display

. . . AT ASF Madl 2UB1 S.B2
Operation indicators o o sor i D
o a a =
Display Key —t
A/M Key T L1 & UpKey/Down Key

omeon ESEK
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OMRON
Dimensions

Note: All units are in millimeters unless otherwise indicated.

E5AK

Panel Cutouts

fr—— 10 miN...
L
__Tol — |
H ol - X
B =2 5 | = T
Ei : 13 120 min. S0
= i
24 .
1 ___4’7____9?3*
misl
I '
Note: 1. Recommended panel thickness is 1 to 8 mm.
2. Maintain the specified vertical and horizontal
mounting space between each Unit. Units must
not be closely mounted vertically or horizontally.
ESEK Panel Cutouts
48 13.5‘| 100G 60 min.
I [ — |
| itk B iemieiebinies- I s | 1
ey e —
w O e prmmrTy |
.,'.; .F: ™ E .;F o e ey - ‘IE T
Eri e e ey ey ol +ie
oM e pr— ey 120 min. - w 8 P
il K] e pr— ey T
’!/"" 0 e pr———
W e e —— 5
oRmen @ ESEK — g —— pr— 2%
[ <] ] brerers '\ L ] nb
_t

Note: 1. Recommended panel thickness is 1 to 8 mm.
2. Maintain the specified vertical and horizontal
mounting space between each Unit. Units must
not be closely mounted vertically or horizontally.

Accessories (Order Separately)

Terminal Cover
E53-COV0809 E53-COV08

-_._L-‘:--. O b
e OQ
.. o)
b 8 o
:L-—. oy 8
sae)
o200 - 8i
0

a 18 |
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Current Transformer

E54-CT1 E54-CT3
- 21 e 28 . 2.33::1{&
[e- seda I | ' Aftl 12 dia. }
L 1/ M e i L —

100 N4
e ;—,-!- o | 'T | 40x40 ——.G.__
] l

Two, M3 (depth: 4)

Installation

Note: Always turn off the power supply to the Digital Controller before changing any switch settings.

M Settings Setting Up the Option Unit
. « E5AK

On a standard model, set up the Output Units for control outputs 1 1. Remove the power board and option boards in the order shown in

and 2 before mounting the Controller. the following diagram.

On a position-proportional model, the Relay Output Unit is already
set. Therefore, this setup operation is unnecessary. (Do not replace
with other Output Units.)

When setting up the Output Units, draw out the internal mechanism
from the housing and insert the Output Units into the sockets for con-
trol outputs 1 and 2.

Setting Up the Output Unit

. . 2. Insert the Option Units into the sockets for options 1 to 3. The fol-
Removmg the OUtPUt Unit lowing diagram shows the relationship between the Option Units
To replace the Output Unit, use a flat-blade screwdriver to push up and mounting positions.

the Output Unit.
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Option 1

ES3-AKS: Event inputs 1/2
E53-AKQ1: R§-232C
E53-AKD2: RG—422
ES3-AKO3: RS—485

tinputs 374 ]

3. Mount the option boards and the power board in the order shown.
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* ES5EK

1. Remove the power board and option boards in the order shown in

the following diagram.

2. Insert the Option Unit into the socket for option 1. The following
diagram shows the relationship between the Option Unit and

mounting position.

3. Mount the option board and the power board in the order shown.

Option 1

E53-AKD1: RS-232C
ES3-AKOZ2: RS—422
ES3-AKQ3: RS-485
ES3-AKF: Transfer output

ESI-AKE; Evant inpuls 1/2

OomRonN

Draw-out

To draw out the internal mechanism from the housing, use a Phillips
screwdriver matching the screw on the lower part of the front panel.

1. Turn the screw counterclockwise while pressing the hook on the
upper part of the front panel.

Hook

2. Draw out the internal mechanism while holding the left and right
sides of the front panel.

Mounting
1. Insert the E5AK Controller into the panel’s mounting hole at the
position shown in the figure below.

2. Fit the mounting bracket (accessory) into the fixing slots on the
top and bottom of the rear case.

LY,

f

LLLLLL

4
Y,

3. Tighten the mounting bracket screws on the upper and lower
parts of the E5AK in small increments alternately and equally until
the ratchet start to slide.

L

({L2

el

[-94
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E53-COV0809, E53-COV08 Terminal Cover
(Sold Separately)

Fasten the terminals covers as follows by using the snap pins. Snap
pins are provided with the terminal covers.

7

X

R

Y,

Y,
-

g
'

“f
A

ESAK

¥,
o

I.ooéf,aooo
v

W

4

£53-COV0809

4

CORCOCOOE)
"E§§27m»-
ol!

‘0
o

COCCOOOE,

E53-COV08
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Wiring

B Wiring Terminals for ESAK

Terminal Arrangement

- EVi2
i e
SOURCE
9 291 19 -+ R3485
OUT ~—{ 8 28 18 P
l—1 6 26 16 B PTMR
ouT2 [~—4 5 25 15
o 24 14 |~
SUB1 4 T TC
+—1 3 23 134 #H
—] 2 22 12 '
RS
suB LT 21133] {114 ¥
o ]
TRSF:  Transfer output
EV1 to 4: Event input
PTMR:  Potentiometer
RSP: Remote SP input
Wiring

In the following wiring diagrams, the left side of the terminal numbers indicate the inside of the Controller.

Power Supply

Input 100 to 240 VAC or AC/DC 24 V to terminal numbers 9 and 10 according to the specifications.

ﬂmmhmmumﬁ

Sensor Input
Connect the sensor input to terminal numbers 11 to 14 and 33 as follows according to the input type.

10 30 |atizz| 20
9 29 19 +
8 28 18 @ @ ®‘—| @
7 27 17 @ @ @ v @

— o —
5 26 16 @ o @% (2 @5
5 25 15 - @ @ @ mA
4 24 . @ & & K
3 23 Thermocoupte  Platinum Voltags input  Current input
2 22 rosistance
1 51 themmomater
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Terminal numbers 7 and 8 are for control output 1 (OUT1), and terminal numbers 5 and 6 are for control output 2 (OUT2). The following diagrams
show the available Output Units and their internal equalizing circuits.

=MW

+
—@® @@ =@ “E®*
\E / g |
@X5) aND —  anD 75—
Relay S8R NPN PNP
E53-R £53-5 E53-Q E53-Q4
. EB3-03
00,
mA
@XEr=
4 to 20mASQ to 20mA  Oto 10Vi0 o 5V
E53-C3 E53-V34
E53-CAD £53-V35

With E53-VLIL] Output Units, approx. 2 V is output for one second after the power is interrupted.
The following table shows the specifications for each Output Unit.

Model Output type Specifications
E53-R Relay 5 A at 250 VAC
E53-S SSR 1 A at 75 to 250 VAC
E53-Q Voltage (NPN) NPN: 40 mA at 12 VDC (with short-circuit protection)
E53-Q3 Voltage (NPN) NPN: 20 mA at 24 VDC (with short-circuit protection)
E53-Q4 Voltage (PNP) PNP: 20 mA at 24 VDC (with short-circuit protection)
E53-C3 410 20 mA 4 to 20 mA; permissible load impedance: 600 Q max.; resolution: approx. 2600
E53-C3D 0to 20 mA 0 to 20 mA; permissible load impedance: 600 Q max.; resolution: approx. 2600
E53-V34 Oto10V 0 to 10 VDC; permissible load impedance: 1 kQ min.; resolution: approx. 2600
E53-V35 Oto5V 0 to 5 VDC; permissible load impedance: 1 kQ min.; resolution: approx. 2600

With ESAK-PRR2 Controllers, the relay output (1 A at 250 VAC) is fixed.
When replacing the Output Unit, use the E53-R. The following diagrams show the relationship between terminals and open/close relay settings.

i

Auxiliary Output

Open Close

Terminal numbers 3 and 4 are for auxiliary output 1 (SUB1) and terminal numbers 1 and 2 are for auxiliary output 2 (SUB2). The following diagrams
show the internal equalizing circuits for the auxiliary outputs:

—_
o

MO | [N |oo|©

Output specifications are as follows:

SPST-NO, 3 A at 250 VAC

5

Auxiliary
output 1

!

Auxiliary
output 2
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CT Input/Potentiometer

When using the HBA function on the ESAK-AA2 Controller, connect CT input (CT) to terminal numbers 15 to 17. When monitoring the valve opening
on the ESAK-PRR2 Controller, connect the potentiometer (PTMR) to terminal numbers 15 to 17. Connect each of these inputs as follows:

10 30 |3132]20
9 29 19
8 28 18
7 27 O
1 & v 80
5 25 Q.J.
4 24 14 ® &+
3 23 13 CT input Potentiometer
2 22
1 21 133[ {14

I

For details on CT inputs, refer to Appendix, About Current Transformer in the ESAK/E5EK User's Manual (H83/H85). For details on the potentiom-
eter, refer to the Instruction Manual for the valve connected to the Controller. The variable resistance range is 100 Q to 2.5 kQ.

Remote SP Input
Connect the input (RSP) to be used as the remote SP to terminal numbers 21 and 22. Only 4 to 20 mA inputs can be connected. Connect the input
as follows:

-
o
w
o

31

&

4 to 20 mA

— N W |~ 0o N | o
N
(62}
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Event Input

Connect event inputs 1 and 2 (EV1/2) to terminal numbers 18 to 20, and event events 3 and 4 (EV3/4) to terminal numbers 24 to 26. However, note
that terminal numbers 18 to 20 cannot be used on Controllers with a communications function. Connect the event inputs as follows:

10 30 |31|32 Al
9 29
8 28 N .
7 27 EVl 80=~0 EV3 66)=0
+ +
6 EV2 (9=0 EV4 €50
5 COM (18)= COM £4)=
g 23 Eventinput 1 and 2 Eventinput 3 and 4
2 22
] 21133]

Terminals 18 and 24 (COM) are connected internally.
Use event inputs under the following conditions:

Contact input ON: 1 kQ max.

OFF: 100 kQ min.

No-contact input ON: Residual voltage 1.5 V max.,
OFF: Leakage current 0.1 mA max.

Polarities during no-contact input are as follows:

EV1 60)™ EV3 60
EV2 @t-——j EV4 @t-—;]
COM {g) =— COM 62) «—

Eventinput1and2  Eventinput 3 and 4

Transfer Output

Connect transfer output (TRSF) to terminal numbers 29 and 30. The internal equalizing circuit for transfer output is as follows:

+
30
4t0 20mA

I

Transfer output specifications are as follows: 4 to 20 mA,
Permissible load impedance: 600 Q max.,
Resolution: Approx. 2600

(]

A
50
w|=
52
£5
0O
[

Communications

Terminal numbers 18 to 20, 31 and 32 can be used only on Controllers with Communications Units (E53-AK01/02/03). For details on wiring, refer
to Chapter 6, Using the Communications Function in the ESAK/E5EK User’s Manual (H83/H85).
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B Wiring Terminals for ESEK

Terminal Arrangement

. [ ——— EVI2
eSS | TrsF
10 —{RS232C
_SOURCE
9 | RS422
. I3 . | RS485
OUT1
1.7 ™1 RSP
— 6 — CT
outz|_| 5 ) pTMR
-— 4 -— TC
sust || — p
— e I
suB2 [, | f | v
| I

TRSF: Transfer output
EV1/2: Eventinput
PTMR: Potentiometer
RSP:  Remote SP input

Wiring
In the following wiring diagrams, the left side of the terminal numbers indicate the inside of the Controller.

Power Supply

Input 100 to 240 VAC or AC/DC 24 V to terminal numbers 9 and 10 according to the specifications.

gm 22|20
19

18
17
16
15
14
13

12
23 1

=N &|th|Dd| |0

Sensor Input
Connect the sensor input to terminal numbers 11 to 14 and 33 as follows according to the input type.

10| 21j22] 20

o =1 ® ©® B4 o
A @ B85 OV O

H B 2= @% o @
5 15 o @ @ @ ma
3 & & @ @~
3 Themiocoupls Plgtinum Yoltage Input Current Input
2 t;:ﬂ:;a:;?er

1
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Control Output

Terminal numbers 7 and 8 are for control output 1 (OUT1), and terminal numbers 5 and 6 are for control output 2 (OUT2). The following diagrams

show the available Output Units and their internal equalizing circuits.

21

22

20

19
18
17
16
15
14

13

12

23

~+1r mnmmlﬁlmmg

11
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+ +
—®O @O “—@EOH ) E6
}E { Iz |
(7X5) GND — anD (75
Relay SSR NPN PNP
E53.A E5a Eza-Q E53-04
. E53-Q3
(8Xe)
mA
(T B=
410 20mA/Oto 20mA  Oto 10V/0to 5V
E53-C2 E53-V34
E53-CaD E53-V35

With E53-VLI[] Output Units, approx. 2 V is output for one second after the power is interrupted.

The following table shows the specifications for each Output Unit.

Model Output type Specifications
E53-R Relay 5 A at 250 VAC
E53-S SSR 1 A at 75 to 250 VAC
E53-Q Voltage (NPN) NPN: 40 mA at 12 VDC (with short-circuit protection)
E53-Q3 Voltage (NPN) NPN: 20 mA at 24 VDC (with short-circuit protection)
E53-Q4 Voltage (PNP) PNP: 20 mA at 24 VDC (with short-circuit protection)
E53-C3 4t020 mA 4 to 20 mA, permissible load impedance: 600 Q max., resolution: approx. 2600
E53-C3D 0to 20 mA 0 to 20 mA, permissible load impedance: 600 Q max., resolution: approx. 2600
E53-V34 Oto10V 0 to 10 VDC, permissible load impedance:1 k2 min., resolution: approx. 2600
E53-V35 Oto5V 0 to 5 VDC, permissible load impedance: 1 kQ min., resolution: approx. 2600

With ESEK-PRR2 Controllers, the relay output (1 A at 250 VAC) is fixed.
When replacing the Output Unit, use the E53-R. The following diagrams show the relationship between terminals and open/close relay settings.

%

Close

!

Open

(]

A
50
w|=
52
£5
0O
[

Auxiliary Output

Terminal numbers 3 and 4 are for auxiliary output 1 (SUB1) and terminal numbers 1 and 2 are for auxiliary output 2 (SUB2). The following diagrams
show the internal equalizing circuits for the auxiliary outputs:

10 20
19
18
17
16
15
14
13
12
11

Qutput specifications are as follows:
SPST-NO, 3A at 250 VAC

21|22

o1 |o [N oo |©

Auxiliary
output 2

Auxiliary
output 1

23
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CT Input/Potentiometer

When using the HBA function on the ESEK-AA2 Controller, connect CT input (CT) to terminal numbers 15 to 17. When monitoring the valve opening
on the ESEK-PRR2 Controller, connect the potentiometer (PTMR) to terminal numbers 15 to 17. Connect each of these inputs as follows:

—_
o

21[22]20

19

18

17
16_
15
14

13

NDW|A|OW|O [N]|©|©

12

1 123] 11

vy

T=lN =

CT input Potentiometer

For details on CT inputs, refer to Appendix, About Current Transformer in the ESAK/E5EK User’s Manual (H83/H85). For details on the potentiom-
eter, refer to the Instruction Manual for the valve connected to the Controller. The variable resistance range is 100 Q to 2.5 kQ.

Remote SP Input

Connect the input (RSP) to be used as the remote SP to terminal numbers 15 and 16. However, note that the remote SP cannot be used on the
E5EK-PRR2 Controller. Only 4 to 20 mA inputs can be connected. Connect the input as follows:

10121|22]20
9 19
8 18
7 17
6

5

4 14
3 13
2 12
1123 |11

Event Input

®—

4 t0 20 mA

Connect event inputs 1 and 2 (EV1/2) to terminal numbers 18 to 20. However, note that terminal numbers 18 to 20 cannot be used on Controllers
with a communications function. Connect the event inputs as follows:

—
o

21|22 iR
A9
18
17
16
15
14
13

12
23 11

N[~ OO N | |©

—_

EVi 600
Ev2 (9%0
COM (8=

Eventinput 1 and 2

Use event inputs under the following conditions:

Contact input

ON: 1 kQ max., OFF: 100 kQ min.

No-contact input

ON: Residual voltage 1.5 V max.,
OFF: Leakage current 0.1 mA max.
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Polarities during no-contact input are as follows:

Evi 60
EV2 t'—--;l
COM (g =—

Event input 1 and 2

Transfer Output

Connect transfer output (TRSF) to terminal numbers 21 and 22. The internal equalizing circuit for transfer output is as follows:

+
%)
410 20mA

2=

Transfer output specifications are as follows: 4 to 20 mA,
Permissible load impedance: 600 Q max.,
Resolution: Approx. 2600

Communications

Terminal numbers 18 to 22 can be used only on controllers with Communications Units (E53-AK01/02/03). For details on wiring, refer to Chapter
6, Using the Communications Function in the ESAK/E5EK User's Manual (H83/H85).

B Precautions when Wiring

Use ducts to separate input leads and power lines in order to protect the Controller and its lines from external noise.
Solderless terminals are recommended when wiring the Controller.
Tighten the terminal screws using a torque no greater than 0.78 N-m, or 8 kgf-cm max. Take care not to tighten the terminal screws too tightly.

Power Blocks
The E5AK/E5EK has independent power supplies for each of the terminal blocks shown below.

E5AK E5EK
A C A B/Ci C
| 30#31|32/.20 10 $21]02420 |
29 19 9 19
[ 28] 18 R 18 °
B 27) iz B L7{ i1z 38
26 | 16 1 6 | 16 | 52
25 il15)] 5 15 af
24 [ 14] (4] 14 | t{s)
E_ 23 [ 13] E |3 13 | =
| 22 | 12] | 2 | 12 |
21|33 11 1 323] |11
F oo D F D

Note: Terminals 21 and 22 of the E5EK belong to the B block when a
transfer output is set to option 1 and to the C block for other Op-
tion Units.
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H After Turning ON Power

Determine the 1/O specifications of the Digital Controller in setup

mode.

Power ON

Process value
[p— B
I @ 1 s min.
nEnl
Ly-0
nEnl)
Lot |
nfﬂﬂ
o, e
]
nEnl
[ ]
* E"él 1 s min.
L9 -g Input type
Temperature input ] @ Current/Voltage input
¥ A
oA | e . Scali
d u,- sglleztion LN N ,-.Hn uggel?%mit
3 U
:!‘I "t | Scaling
[ lower limit
dP Decimal point
n
4 g
_I_
i =
LA .“-. Parameter initialize
ng
4
From next page To next page

M Input Type

Set the code according to the following table. Default is “2: K1 ther-
mocouple”

Platinum Resistance Thermometer

Set Input type
value
0 JPt100 —-199.9 to 650.0 (°C) |Platinum resistance ther-
/-199.9 t0 999.9 (°F) |mometer
1 Pt100  -199.9 to 650.0 (°C)
/-199.9 to 999.9 (°F)
2 K1 —200 to 1,300 (°C) Thermocouple
/-300 to 2,300 (°F)
3 K2 0.0 to 500.0 (°C)
/0.0 to 900.0 (°F)
4 J1 —100 to 850 (°C)
/-100 to 1,500 (°F)
5 J2 0.0 to 400.0 (°C)
/0.0 to 750.0 (°F)
6 T —199.9 t0 400.0 (°C)
/-199.9 to 700.0 (°F)
7 E 0 to 600 (°C)
/0 to 1,100 (°F)
8 L1 —100 to 850 (°C)
/-100 to 1,500 (°F)
9 L2 0.0 to 400.0 (°C)
/0.0 to 750.0 (°F)
10 u —199.9 t0 400.0 (°C)
/-199.9 to 700.0 (°F)
11 N —200 to 1,300 (°C)
/-300 to 2,300 (°F)
12 R 0to 1,700 (°C)
/0 to 3,000 (°F)
13 S 0to 1,700 (°C)
/0 to 3,000 (°F)
14 B 100 to 1,800 (°C)
/300 to 3,200 (°F)
15 W 0to0 2,300 (°C)
/0 to 4,100 (°F)
16 PLII 0to 1,300 (°C)
/0 to 2,300 (°F)
17 410 20 mA Current input
18 0to 20 mA
19 1to5V Voltage input
20 Oto5V
21 Oto10V

1104
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Bl Parameter Initialize

Parameter initialization sets all parameters to default values except
for the input type, scaling upper limit, scaling lower limit, decimal
point, and °C/°F selection parameters.

To previous page From previous page

1 1=

Control output 1

assignment (Not
displayed by the
E5CK-PRR2)

Control output 2

assignment (Not

¢ _| displayed by the
E5[K-PRR2) Output

; assignment

Auxiliary output 1
assignment

Auxiliary output 2
! assignment

Alarm 1 type

Alarm 1
open in
alarm

Al In

n o

:

Alarm
1,2,0r
3is not
set.

~~

*‘-' E Alarm 2 type
E Alarm type

Alarm 2
open in
..o.. lalarm

]

@: )

Alarm 3 type

Alarm 3
open in
alarm e

20
r-
)

a

:

[= ]
Y
laa]
4

Direct/Reverse
operation

or-

— =T
B Output Assignments

Signals available as allocated outputs are the control output (heat),
control output (cool), alarm 1, alarm 2, alarm 3, LBA, and HBA. The
auxiliary outputs of the Digital Controller cannot be used as control
outputs.

-

Control output (heat), control output (cool), alarm 1, alarm 2, alarm 3,
LBA, error 1 (input error), error 2 (A/D converter error), and error 3
(RSP input error) output functions are available. These functions are
assigned to control outputs 1 and 2 and auxiliary outputs 1 and 2.

The assignment destination of each output function is may be
restricted. Refer to the following table.

omRroN
Standard Models

Assignment Control Auxiliary

destination output output
1 2 1 2

Output function

Control output (heat) Yes Yes

Control output (cool) Yes Yes
Alarm 1 Yes Yes Yes Yes
Alarm 2 Yes Yes Yes Yes
Alarm 3 Yes Yes Yes Yes
HBA Yes Yes Yes Yes
LBA Yes Yes Yes Yes
Error 1: Input error --- Yes Yes
Error 2: A/D converter error - - Yes Yes
Error 3: RSP input error --- Yes Yes

With control output (cool), the conditions for switching from
standard control to heating and cooling control are reached
when the output function is assigned at the cooling side
during heating and cooling control.

In other words, heating and cooling control is carried out when con-
trol output (cool) is assigned, and standard control is carried out
when output is not assigned.

Position-proportional Models

Assignment Control Auxiliary
destination output output
1 2 1 2
Output function

Alarm 1 - Yes Yes
Alarm 2 - Yes Yes
Alarm 3 - Yes Yes
Error 1: Input error - Yes Yes
Error 2: A/D converter error - - Yes Yes
Error 3: RSP input error - Yes Yes

LBA

The LBA (loop break alarm) function is available when it is assigned
as an output. The LBA function is not available when a memory or A/
D converter error results.

LBA is a function for determining that an error has occurred some-
where on the control loop and outputting an alarm when the process
value does not change with the manipulated variable at a maximum
or minimum state. Accordingly, the LBA function can be used as a
means for detecting a malfunctioning control loop.
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Bl Alarm Mode Selectors

Alarm outputs are available if they are allocated as outputs. Factory setting is “2: Upper-limit alarm (deviation)”

OomRonN

Switch Alarm operation Alarm output
setting When X is positive When X is negative
1 Upper- and lower-limit alarm (deviation) < X == X > Always ON
o = ¥ T
OFF sp
2 Upper-limit alarm (deviation) - X > - X =
oN \ % oN ’_‘7
OFF OFF
SP SP
3 Lower-limit alarm (deviation) - X = - X
o = o ——F
OFF OFF
SP SP
4 Upper- and lower-limit range alarm (deviation) « X == X > Always OFF
ON »—'—(
OFF 3P
5 Upper- and lower-limit alarm with standby se- <« XX Always OFF
quence (deviation) ON —( ‘ }—
OFF s
6 Upper-limit alarm with standby sequence (devia- - X > - X >
o on T | e P
OFF
sp OFF sp
7 Lower-limit alarm with standby sequence (devia- -« X | - X >
o o %" on —— %
OFF OFF
SP SP
Absolute-val -limit al «— X — -~
8 bsolute-value upper-limit alarm on ‘ X N X
OFF OFF
0 0
9 Absolute-value lower-limit alarm — X — -~
P on — X
OFF OFF
0 0
10 Absolute-value upper-limit alarm with standby se- -~ X —» -~ X"
quence ON ‘ }— ON ’—’_
OFF OFF
0 0
11 Absolute-value lower-limit alarm with standby se- ~— X —» -—X
quence ON —‘—‘ ON ‘
OFF OFF
0 0

Deviation Alarm

If the alarm mode selector is set to a number between 1 to 7, alarm
values are set to the width deviated from the set point as shown in
the following illustration.

Alarm value
10°C/°F

110°C/°F
Set point (SP)
100°C/°F

Absolute Alarm

If the alarm mode selector is set to 8 or 9, alarm values are set to the
absolute value based on 0°C/°F as shown in the following illustration.

Alarm value
110°C/°F

110°C/°F

0°C/°F

When selecting a control method, refer to the following table for cor-
rect parameter setting.

Control Control output | Control output | Operation
method 1 assignment | 2 assignment
Heat Control output  |--- Reverse
(heat)
Cool Control output  |--- Direct
(heat)
Heat/Cool Control output |Control output |Reverse
(heat) (cool)
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H Close in Alarm/Open in Alarm

When the Controller is set to “close in alarm,” the status of the alarm
output function is output as it is. When set to “open in alarm,” the sta-
tus of the alarm output function is output inverted.

Condition Alarm Output Output LED
Close in alarm [ON ON Lit
OFF OFF Not lit
Openinalarm |ON OFF Lit
OFF ON Not lit

Alarm type and close in alarm (normally open)/open in alarm (nor-
mally close) can be set independently from each alarm.

Close in alarm/Open in alarm is set in the “alarm 1 to 3 open in
alarm” parameters (setup mode). Factory setting is “close in alarm”
[ A-5 ]

H Parameter Operation List

Switching to modes other than manual or protect mode is carried out using the mode selection in the menu display.

The figure below shows all parameters in the order that they are displayed. Some parameters are not displayed depending on the protect mode
setting and conditions of use.

Power ON

Level 0 mode :

Level 1 mode

1 second min.

Manual mode I

b

1 second min.}:

1 second min.

1 second min.Ji|

Level 2 mode

o+ 8 |+ )

1 second min. 1 second min.

Protect mode I

}+@

1 second min.

¥ 1

)
B

Setup mode

1 second min k
,’ Option mode l
Calibration mode

Note: The control of the Digital Controller is reset when the Digital Controller is in setup, expansion, option,
or calibration mode, in which case the control and auxiliary outputs are OFF. The reset condition will
be canceled when the Digital Controller is in any mode other than the above.

-
»

jol

Q
OH
=1

o

E

=1

[
i
©
=
{=
o
(&)

[
B
=)
=
«©
B
Q
(=X
£
(3
[

Parameters in a mode can be
switched by the Display Key. The
parameter following the last param-
eter is the top parameter.

°

1 second min

B Parameters and Menus

Note: For more details on the functions of each part and display contents, refer to the ESAK/E5EK User's Manual (H83/H85).
All functions selected with the Digital Controller in setup or expansion mode or all optional functions of the Digital Controller may not be

displayed.
Protect Mode Limits use of the menu and A/M Keys. The protect function prevents unwanted modification of parameters and
switching between the auto and manual operation.
Manual Mode The Controller can be switched to manual operation. The manipulated variable can be manipulated manually only

in this mode.
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Level 0 Mode

Level 1 Mode

Level 2 Mode

Setup Mode

Expansion Mode

Option Mode

Calibration Mode

OomRonN

Set the Controller to this mode during normal operation. In this mode, change the set point during operation, and
start or stop Controller operation. The process value, ramp SP, and manipulated variable can only be monitored
in this mode.

The main mode for adjusting control. In this mode, execute AT (auto-tuning), and set alarm values, the control pe-
riod, and PID parameters.

The auxiliary mode for adjusting control. In this mode, set the parameters for limiting the manipulated variable and
set point, switch between the remote and local modes, switch between the SP mode, and set the loop break alarm
(LBA), alarm hysteresis, and the digital filter value of inputs.

The mode for setting the basic specifications. In this mode, set parameters that must be checked or set before
operation such as the input type, scaling, output assignments and direct/reverse operation.

The mode for setting expanded functions. In this mode, set ST (self-tuning), SP setting limiter, select advanced
PID or ON/OFF control, specify the standby sequence resetting method, and set the time for automatic return to
the monitoring display.

The mode for setting option functions. Select this mode only when the Option Unit is set in the Controller. In this
mode, set the communications conditions, transfer output and event input parameters to match the type of Option
Unit set in the Controller. Heater burnout latch function, position-proportional travel time, and remote SP scaling
parameter are also located in this mode.

The mode for calibrating inputs and transfer output.
When calibrating input, the selected input type is calibrated. Whereas, transfer output can be calibrated only when
the Communications Unit (E53-CKF) is set in the Controller.

l Parameter Operation

Refer to the E5AK/E5EK User's

Manual (H83/H85) for each parameter and the calibration mode in detail.

Refer to page 93 for the setting in detail.

Level 0 Mode
1

Process value

n | PV/SV (local SP/remote SP)

n | Set point during SP ramp

SP Ramp

With the SP ramp function, the Controller operates according to the
value (set point during SP ramp) limited by a change rate, instead of
the changed set point when the set point is changed. The interval in
which the set point during SP ramp is limited is referred to as the “SP
ramp.”

Set point |——------------

Manipulated
| variable

=

MV monitor (heat)

3 (Heat/Cool)

For ESUK-PRR2 l
....... SP ramp
— ' set value

-A .

Valve opening
monito

SP ramp time unit

» Time

A
Switching point
The change rate during the SP ramp is specified by the “SP ramp set

value” and “SP ramp time unit” parameters. At the “SP ramp set
value” default “0,” the SP ramp function is disabled.

r. MV monitor

Man'l?)ulated
variable

(cool)

The set point changing in SP ramp can be monitored in the “Set point
during SP ramp” parameter (level 0 mode).

v

fun |

=

PV/SV

—l =
r ."S Run/Stop

The process value is displayed on the No.1 display and the set point

is displayed on the No.2 display.

When the multi-SP function is in use, the value of whichever is set,

set point 0 or 1, is linked.

Remote SP Monitor

Monitors remote SP in the local SP mode.

Set Point During SP Ramp

Monitors the set point when the SP ramp function is used.
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Protect Mode Manual Mode

M+ [ ——y —_ .
Press twice L I 1smin. ! + 1
for 1 s min. | SE r | : |
: L "‘ Security I | 338—— Process value !
! ! y iCM Manipulated variable/ !
1 | I [ Valve opening l
! I =3 | | [WS 8 B2 MANUndicator
: PE HP : | |_— Bar graph (see note) :

I oFF I

A/M Key protect

Note: Only for ESAK

To level 0 Press twice

for 1 s min.

Security

Any mode marked with “X” in the following table is not displayed on
the menu when this parameter is set to “0” to “3”

Mode Set value
0 1 2 3 4
Calibration X
Option
Expansion
Setup
Level 2
Level 1,0

X | X | X [X

X | X | X[ X|[X

XX | X|[X|[X]|X

The Unit will be in only level 0 mode and the menu will not be avail-
able when this parameter is set to “4” to “6”

Only the “PV/SP” parameter in the level 0 mode can be used when
this parameter is set to “5.”

Only the “PV/SP” parameter in the level 0 mode can be used when
this parameter is set to “6.”

A/M Key Protect

Invalidate the function of the A/M Key.

(]

A
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w|=
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Level 1 Mode

:ff AT Execute/Cancel
1=

Sp'ﬂ Set Point 0
g | Used with multi-SP function.

Used with multi-SP function.

=
8P - | | setPoint 1
=)

SP -& | SetPoint2
2 | Used with multi-SP function.

I §P-3 | setPoint 3
: £ | Used with multi-SP function.

Alarm Value 1

Rl‘. 'E Alarm Value 2

P Proportional Band
i
LLT1E

Integral Time

d Derivative Time

Available only when the alarm output 1 is assigned.
Available only when the alarm output 2 is assigned.
_T‘?‘ ﬁ\llaari?a]\a{slgﬁlg when the alarm output 3 is assigned.
Available if the Controller is in advanced PID control.

Eilil' Available if the Controller is in advanced PID control.

Available if the Controller is in advanced PID control.

[
For E5LIK-PRR2

¥ For heating/cooling control
F-&r | Cooling Coefficient

heating and cooling control.

Dll"'

sl
W
8-

Manual Reset Value
Available when the integral time parameter
of the Controller in standard control is "0".

35 Hysteresis (Heat)
== | Available when the Controller is in
v | ON/OFF control.

e
; For heating/cooling control

x

I Hysteresis (Cool)
L H??, Available when the Controller is in
512 | ON/OFF control

¥ @

.l_'p i Control Period (Heat)

=3

¥ For heating/cooling control

— control.
y =l

- f& Heater Current Monitor
L Available when the heater
[Current value, burnout alarm is assigned.

()=

Hb Heater Burnout Detection
an | Available when the heater
¥ | burnout alarm is assigned.

| @

Used with the Controller is in

[ gb Dead Band
L 28 . Used with the Controller is in
138 heating and cooling control.

i n | Available when the Controller has a relay or
|_ 41 voltage output, or is in advanced PID control.

Fr.rp Control Period (Cool
L '-E"‘ Available when the Controller has a relay
w

or voltage output, or is in advanced PID

v .
dh
20

Position-

proportional
dead band

Level 2 Mode

) Remote/Local
£ =L | Used forthe
144 communications function.

Sp;'d SP Mode

SP Ramp Time Unit

Spft SP Ramp Set Value

) LBA Detection Time

L bR Available when the LBA (loop break
g | alarm) is assigned as an output.

Unavailable to the E5CIK-PRR2.

LT MV at Stop

nu” % MV at PV Error

=y _gg MV Upper Limit
-H Unavailable to the
058  E50K-PRR2.

] -l MV Lower Limit
oL Unavailable to the
-50 | E50K-PRR2.

r
GrL MV Change Rate Limit

Input Digital Filter

For ES[1K-PRR2

KA
| oL -H

Jr Open/Close hysteresis

H! H + | Alarm 1 Hysteresis
L2 | Available only when the alarm
BE2 | output 1 is assigned.

=
! H‘-é“,g Alarm 2 Hysteresis

Available only when the alarm
. output 2 is assigned.

1_ @“__

;97 Alarm 3 Hysteresis
i L H3 . Available only when the alarm

802 | output 3is assigned.
=

= Input Shift Upper Limit
L nSH Available if the input type is a
Ge thermocouple or platinum resistance

thermometer.
|
- Sl Input Shift Lower Limit
LAAL | Available if the input type is a
88 ° thermocouple or platinum resistance

| @ thermometer.

OomRonN

(See Input Shiff)
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Input Shift Setup Mode
When temperature input is selected, scaling is not required. This is
because input is treated as the “temperature” as it is matched to the ¥
input type. However, note that the upper- and lower-limit values of the :n .L.
sensor can be shifted. For example, if both the upper- and lower-limit 3 Input type
values are shifted by 1.2°C, the process value (before shift) is
regarded as 201.2°C after shift when input is 200°C before shift. Temperature input I @ Current/Voltage input
To set the input shift, set shift values in the “input shift upper limit” ¥ 4
and “input shift lower limit” parameters (level 2 mode). d_” - cn -H Sca”n? .
r | selection nn upper limit
Temperature [ 1ues
& ¥ Upper-limit compensation value l @
Upper limit v aiaiaiaiaiaiy - )
Aft | -! Scal
cone;rpensation 1 LRty Ioi\?elrn Igi;mit
3 : g
Before compensation I
¥  Lowerlimit ' @
Lower limit - compensation value
0 a # Input (% of full scale) dP Decimal point
100 [
|
L k. Parameter initialize
na

i

Control output 1

aUt T | gserment o
HERE E5 K)-/PRRZ)
5t Control output 2
Cll.lll.' E assignment (Not
A - displayed by the
E5K-PRR2)
. l @ Output
Silb ] assignment
U' ! Auxiliary output 1
AL 'F‘_' | assignment
3]
Subl? Auxiliary output 2
Rt -3 |assignment
) ] N
ALt
2 Alarm 1 type (2
30
=D &
B
=) &5
' Ha t Alarm 1 Q.g
L 7t |openin go
n-g |aam -
Alarm h ’
1,2, 0r H
3'is not L kt:: Alarm 2 type
set I @I - Alarm type
) Alarm 2
H;‘ i |openin
n-a alarm
)
H‘- k % Alarm 3 type
R' Alarm 3
Lan |, i
: pen in
n-g |alarm

:

Direct/Reverse
operation

(=]
Tl

hl !
s C

9]

Digital Controller ES5AK/E5EK I-111



OomRonN

Expansion Mode Option Mode
¥ ¥ s
] . Multi-SP Function
- Set point i i i
5 L.'j‘."_’;:"_,‘ Upper Limit Available for the event input functions.
"] Event Input Assignment 1
S:_ 'I'. Set point Available for the event input function.
=2eh Lower Limit
—ll'_ s Event Input Assignment 2
LN .'_- L BID/O[\ll/(gIFF-; h Available for the event input function.
- navailable to the
Pld | EsOk-PRR2.

Rl

Event Input Assignment 3
Available for the event input function.

[Ny ]
re

T
Available if the Controller in standard control and
advanced PID control has a temperature input.
Unavailable to the ES[JK-PRR2

.
al
n

:

Event Input Assignment 4
ST Stable Range ) Available for the event input function.
Available if the Controller in standard control and advanced
PID control with the ST set to OFF has a temperature input.

Unavailable to the ESLJK-PRR2

()
e
o

L] = g

‘@

Communication Stop Bit
Used when the communications function is being used.

o
| pied
™
X

o
Available if the Controller is in advanced
PID control with the ST set to OFF.

n Communication Data Length
+
!

Used when the communications function is being used.
AT Calculated %ain
Available if the Controller is in advanced I r1
PID control with the ST set to OFF.

Communication Parity

| Eukn Set when the communications function is being used.

2
n

:

P
]
- Em

3

Standby Sequence

Reset Method

X
[Ty
cafr ’ﬂl
;‘
-
.Ir

Communication Baud Rate o
Set when the communications function is being used.

o)
eR

Automatic Return
of Display Mode i

Communication Unit No.
Set when the communications function is being used.

‘ @ c3
=4
L]
a
=X

AT Hysteresis
Available if the Controller is in advanced
PID control with the ST set to OFF.

R
S
t—
Q)

k 't Transfer Output Type
r Set when the transfer output function is being used.

;

-
&
X3
o

WidthAvailable only when the LBA (loop break l =
alarm) function is assigned.
Unavailable to the E5[IK-PRR2. k r- H Transfer Output Upper Limit

Set when the transfer output function is being used.

J LBA Detection

Re—

.,
TRL

-

]

{. P Transfer Output Lower Limit
L Set when the transfer output function is being used.

-2i8
{ @ 1For E5[K-PRR2
HbE | o een CRLb oo,
= deo
: fsap;'..! Remote SP enable noj&ﬂ Teveltime

S Podb | PVdead
I’S—PH Remote SP Upper ' db,, | bandea

Limit o
13582 | (Available when the
—1@ remote SP is enable.)

~ SP,'_ Remote SP Lower Limit
-2np (Available when the remote SP is enable.)

Spt r SP tracking

aEE | (Available when the remote SP is enable.)

-112 Digital Controller EBAK/ESEK



OomRrRoN
H How to Use the Error Display

When an error has occurred, the No.1 display alternately indicates error codes together with the current display item.
This section describes how to check error codes on the display, and the actions that must be taken to remedy the problem.

[ Input Error ]

Meaning Input is in error.

Action Check the wiring of inputs, disconnections, and shorts, and check the input type and the input type jumper con-
nector.

Operation at Error For control output functions, output the manipulated variable matched to the setting of the “MV at PV error” param-

eter (level 2 mode). Alarm output functions are activated when the upper limit is exceeded.

[ Memory Error ]

Meaning Internal memory operation is in error

Action First, turn the power OFF then back ON again. If the display remains the same, the ESAK/E5EK Controller must
be repaired. If the display is restored to normal, the probable cause may be external noise affecting the control
system. Check for external noise.

Operation at Error Control output functions turn OFF (2 mA max. at 4 to 20 mA output, and output equivalent to 0% in case of other
outputs). Alarm output functions turn OFF.

[ £333| A/DConverter Error ]

Meaning Internal circuits are in error.

Action First, turn the power OFF then back ON again. If the display remains the same, the ESAK/ESEK Controller must
be repaired. If the display is restored to normal, the probable cause may be external noise affecting the control
system. Check for external noise.

Operation at Error Control output functions turn OFF (2 mA max. at 4 to 20 mA output, and output equivalent to 0% in case of other
outputs). Alarm output functions turn OFF.

[ Calibration Data Error ]

This error is output only during temperature input and is displayed for two seconds when the power is turned ON.

Meaning Calibration data is in error.

Action Must repair.

Operation at Error Both control output functions and alarm output functions are active. However, note that the readout accuracy is not
assured.

Display Range Over

Meaning Though not an error, this is displayed when the process value exceeds the display range when the control range
(setting range +10%) is larger than the display range (—1999 to 9999).

* When less than “-1999” cccce
* When greater than “9999” 3333
Operation Control continues, allowing normal operation.

Digital Controller EBAK/ESEK -113
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OomRonN
[ Motor Calibration Error (Displayed on the No. 2 Display) J

Meaning Motor calibration has ended with an error.

Action First, correctly connect the wiring for the potentiometer, open output, and close output.
Execute the motor calibration again.

Operation Procedure

Operation at Error When motor calibration is executed, open output will operate and then close output will operate. However, as the
value is incorrect, the result turns out to be an error.
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B Fuzzy Self-tuning

Fuzzy self-tuning is a function that enables the ESAK/E5EK to calcu-
late the most suitable PID constants for the controlled object.

Features

e The E5AK/E5EK determines by itself when to perform fuzzy self-
tuning.

Fuzzy Self-tuning Function

The fuzzy self-tuning function has three modes.

In SRT (step response tuning) mode, the PID constants are tuned
using a step response method at the time the set point is
changed.

In DT (disturbance tuning) mode, the PID constants are amended
so that the controlled temperature will be within the target range
set in advance when there is external disturbance.

In HT (hunting tuning) mode, when hunting occurs, the PID con-
stants are amended to suppress the hunting.

Note: Be sure to turn on the power supply to the load either before or

simultaneously with the start of Temperature Controller opera-
tion.
Dead time will be measured from the time the Temperature
Controller starts operating. If a load such as a heater is turned
on after the Temperature Controller is turned on, dead time
longer than the actual value will be measured and inappropri-
ate PID constants will be obtained. If an extremely large
amount of dead time is measured, the control amount will be
set to 0% for a short period of time before being returned to
100%, and the constants will then be retuned. Retuning is per-
formed only for large amounts of dead time, so be sure to follow
the precaution given above when starting operation.

Startup Conditions of SRT

SRT will start if the following conditions are satisfied simultaneously
when the ESBAK/ESEK is turned on or the set point is changed.

At the time the ESAK/E5EK
starts operating

At the time set point is
changed

-

1. The set point at the time the
E5AK/ESEK starts operating

. The new set point is different
from the set point used at the
is different from the set point time SRT was last executed
used at the time SRT was last (see note).
executed (see note). 2. The process value is in stable
2. The process value at the time condition before the set point
the ESAK/E5EK starts operat- is changed.
ing is smaller than the set|3, A larger set point value is set
point in reverse operation and|  in reverse operation and a
larger than the set point in|  smaller set point is set in nor-

normal operation. mal operation.

Note: The last SRT-executed set point is set to 0 before shipping and
when changing from advanced PID control to advanced PID
control with fuzzy self-tuning.

OomRonN

PID Constant Refreshing Conditions

If the step control amount is applied before the maximum tempera-
ture slope (R) is obtained, SRT will not renew any PID constant. If the
proportional band obtained from the R and L values that were mea-
sured before the imposition had been completed is larger than the
present proportional band, the PID constants will be renewed
because the measured value is in the direction towards the suitable
proportional band value, and the set point at that time will be the
SRT-executed set point.

Slope (R)
Temperature \ Stable range
e
SPI"= 7777 - —

Time

Stable Temperature Status

If the temperature is within the stable range for a certain time, it is
deemed that the temperature is stable. This time is called stability
judgement time. Like PID constants, stability judgement time is
adjusted with fuzzy self-tuning according to the characteristics of the
object to be controlled. Fuzzy self-tuning will not be activated if the
temperature is stable because the Temperature Controller deems
that temperature control is smooth.

Shorter than the stability judgement time

“-§~ Stable
I range
Stable
range

Set  |f———

point \

(Set to
X g 15.0°C
. Stability judgement time before
shipping)

: ——
Stable ' Stable

Balanced Status

If the process value is within the stable range for 60 s when there is
no output, it is deemed that the temperature is balanced.

Startup Conditions of DT

1. DT will start if the temperature that has been stable varies due to
external disturbance and the deflection of the temperature
exceeds the stable range, and then the temperature becomes
stable, provided that the number of maximum temperature values
is less than four.

2. DT will start if the set point is changed under the condition that
SRT does not start and the temperature becomes stable, pro-
vided that the number of maximum temperature values is less
than four.

If there are four or more maximum temperature values, HT will
start.

Set point change
s

I"f_ -

Extreme value 2
Temperature rd

SP -y -
£

Extreme value 1

Time
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Startup Conditions of HT

HT will be ON when there is hunting with four or more maximum tem-
perature values (extreme values) while SRT is not being executed.

Extreme value 2 Extreme value 4
; -

Temperature

SP

Extreme  Extreme
value 1 value 3

Time
Note: In specific applications where temperature varies periodically

due to disturbance, internal parameters need to be adjusted.
For details, refer to the ESAK/E5EK User's Manual (H83/H85).

OomRonN
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OMRON
Peripheral Devices

B SSR

Connection Example of Digital Controller and SSR

Digital Controller SSR Load
L DU yye.

+ LYVv
Voltage output Heater
terminal (for driv- Power supply
ing SSR)( +-'NPUT +—L°AD for load

Connectable |
Power SSR

ESAK/E5SEK

Digital Controller with
Voltage Output
(12 VDC, 40 mA max.)

(]

A
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E5CK

Digital Controller with
Voltage Output
(12VDC, 20 mA max.)

y

See the following table.

G3NH G3NA G3NE G3B

Model
Appearance

SSRs connected in | ES5AK/E5SEK: 8 pcs. E5AK/E5SEK: 8 pcs. E5AK/E5EK: 5 pcs. E5AK/E5SEK: 2 pcs. E5AK/E5EK: 5 pcs.

parallel E5CK: 4 pcs. E5CK: 4 pcs. E5CK: 2 pcs. E5CK: 1 piece |E5CK: 2 pcs.
Rated input volt- |5 to 24 VDC 51024 VDC 51024 VDC 12 VDC 51024 VDC
age
Features Thin, monoblock con-  |For high-power heater |Standard model with |Compact, low-cost Socket, model with 5-A
struction with heat sink |control screw terminals model with tab termi- |switching capacity
nals
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Precautions

OomRonN

General Precautions

Operating Environment

Keep within the rated ambient operating temperature, ambient oper-
ating humidity, and storage temperature ranges.

Use the Unit according to the vibration resistance, shock resistance,
and degree of protection.

Do not use the Unit in places with corrosive gas or excessive dust.

Do not use the Unit nearby machines generating high-frequency
noise.

Correct Use

Mounting

The dimensions of the Digital Controller conform to DIN 43700.
Recommended panel thickness is 1 to 8 mm.

Mount the Unit horizontally.

Connection

To reduce inductive noise influence, the lead wires connecting the
input type to the Digital Controller must be separated from the power
lines and load lines.

Use the specified compensating conductors for thermocouples. Use
lead wires having a small resistance for platinum resistance ther-
mometers.

Connection Example
Wire the terminals of the Unit using solderless terminals.

The tightening torque applied to the terminal screws of the Unit must
be approximately 0.78 N-m or 8 kgf-cm.

Use the following type of solderless terminals for M3.5 screws.

¥

7.2 mm max.

::@Emm max.
Operation

The alarm outputs of a model with an alarm function may not turn ON
properly when the model malfunctions. The use of alarm equipment
with the model is recommended.

The parameters and internal switch are set before shipping so that
the Unit will function normally. Change the settings of the parameters
and internal switch according to the application if necessary.

Several seconds are required until the relay is turned ON after power
has been supplied to the Digital Controller. Therefore, take this time
delay into consideration when designing sequenced circuits which
incorporate a Digital Controller.

Do not use excessive force when drawing out the internal mecha-
nism from the housing. Protect the internal connector or electronic
parts of the Unit from shock. Protect against static discharge when
changing the settings of the internal switch. Changing the settings on
a grounded conductive mat is recommended.

When connecting the Control Output Unit to the Temperature Con-
troller or Digital Controller, make sure that the Control Output Unit is
a suitable type. The use of an improper type of Control Output Unit
may cause the system to malfunction.

The heater burnout alarm will not be available if the Linear Output
Unit is used.
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H Period and Scope of Guarantee

Unit with Standard Specifications

Scope of Guarantee

Should the Unit malfunction during the guarantee period, OMRON
shall repair the Unit or replace any parts of the Unit at the expense of
OMRON.

The above does not apply in the following cases.

1. Any malfunction of the Unit due to the incorrect use or improper
handling of the Unit.
2. Any malfunction of the Unit not originating from the Unit.

3. Any malfunction of the Unit due to a modification of the Unit or
repairs to the Unit carried out by any person not authorized by
OMRON.

4. Any malfunction of the Unit due to any natural disaster.

OMRON shall not be responsible for any damage or loss induced by
any malfunction of the Unit.

Three-year Guarantee

Period of Guarantee

The guarantee period of the Unit is three years starting from the date
the Unit is shipped from the factory.

Scope of Guarantee
The Unit is guaranteed under the following operating conditions.

1. Average Operating Temperature (see note): —10°C to 50°C
2. Mounting Method: Standard mounting

Top

Bottom

!

Note: Average Operating Temperature
Refer to the process temperature of the Unit mounted to a con-
trol panel and connected to peripheral devices on condition that
the Unit is in stable operation, sensor input type K is selected
for the Unit, the positive and negative thermocouple input ter-
minals of the Unit are short-circuited, and the ambient temper-
ature is stable.

Should the Unit malfunction during the guarantee period, OMRON

shall repair the Unit or replace any parts of the Unit at the expense of

OMRON.

The above does not apply in the following cases.

1. Any malfunction of the Unit due to the incorrect use or improper
handling of the Unit.
2. Any malfunction of the Unit not originating from the Unit.

3. Any malfunction of the Unit due to a modification of the Unit or
repairs to the Unit carried out by any person not authorized by
OMRON.

4. Any malfunction of the Unit due to any natural disaster.

OMRON shall not be responsible for any damage or loss induced by
any malfunction of the Unit.

OomRonN
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OomRonN

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. HO84-E1-04 In the interest of product improvement, specifications are subject to change without notice.
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Digital Controller

E5[ IK-T

The E5[ JK-T Programmable Type Digital
Controllers Expand the Variety of E5[ K
Digital Controllers and are Available in Three
Sizes (1/4, 1/8, and 1/16 DIN).

E5LIK-T Series
|
[ |
E5AK-T/ESEK-T
1/4 DIN 1/8 DIN 1/16 DIN o
=
So
Contents 55
Digital Controllers ES
ESAK-T/ESEK-T ..oociieeecieeeeee e 1-123
15101 (N IR 1-129
Common to Both Controllers
© DIMENSIONS..cciiiiiiiiiieeeeeceieee e 1-133
o Installation ..........ooevvviieeiiiiiiei s 1-135
® WirNG ..o 1-140
© OPEration........cevuirieierice e 1-148
* Peripheral Devices...........ccocvevieniiiienseeenee. 1-158
® Precautions ........cccceeeeeeieciiiieee e 1-159
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OMmRON
Compact and Easy-to-use Controllers

B Programming is as easy as following the steps below.

Program can be set in pattern 0 according to the following procedure. 4. Set the target value to “50.”

e

i ! l C ol
Step 2 ! Step3 oz =l
‘ ' = P ow
oo [~y Target value

Aur-cln we, tan o owm
3

% [=ll=lalt—— Upkey

020 0.40 L 020 ormen L uis
‘ ‘ 5. Press the Display Key to shift to the display for
Time: hours and minutes the time of step 0.
Step No. Target value Time i -
(hours.minutes) ! ~ LTI - Time parameter for step 0.
0 50 0.00 S
1 100 0.20 <0 OO0 < Step time
P 100 0.40 R (Default setting: 0.00)
- Pattern No.
3 50 0.20 =
1. Press the Display Key to shift to the display for e —— Display key
the number of steps.
, 6. Press the Display Key again with the step time
| oo set at 0 minutes, and the target value parameter
= Z -~ | Parameterfor the number of for step 1 will be displayed.
- PN w steps used
<A B <1—— Number of steps [ i
Ay oo (Default setting: 8) | gl
- Pattern No. = - _”w "
E o fpf
e Display key R
2. Press the Down Key and set the number of steps. “
| comen — Display key
| _ [ _ )
z 270 7. Press the Up Key to increment to “100.”
= /_7 Yo Four steps in this case ! Py
A ! [ i
£ 5 I ] [
2 ™ /_7 IIE/‘II
_._\ A/u . . LELEE L TN :wl_‘aR
cmen 2 ge | Down key P A
3. Press the Display Key to shift to the display for i Up key
the target value of step 0. emen | o
| -
| o In the same manner, set the time for step 1, target
: Ll <-—— stepo P
= Jrg value for step 2, time for step 2, etc.
= PN v Parameter of the target value
[ Target value When the target value and time settings are
(Default setting: 0) complete, press the Display Key.
+——— Display key
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Digital Controller

OMmRON

ESAK-T/ESEK-T

Advanced Programmable Digital Controllers

Ideal for Worldwide Use

* Offers up to eight patterns of simple programming control (16
steps per pattern).

* Modular structure, one-stock type

* High-accuracy: 100-ms sampling (for analog input)

* Conforms to international EMC and safety standards.
* IP66/NEMA4 (indoor use) front face

* Serial communications (RS-232C, RS-422 and RS-485) and
transfer output (4 to 20 mA)

* Position-proportional control model
* Heating/cooling control
* 24VAC/DC types are also available.

Model Number Structure

B Model Number Legend

E50K- T 000 O -500
1 2 3 4
1. Size
A: 96 x 96 mm
E: 96 x 48 mm
C: 58 x 58 mm
2. Programmable type
T: Programmable type

Ordering Information

3. Model

AA: Standard model

PRR: Position-proportional model
4. Number of alarms

2: Two alarms

H List of Models

Description Model

Specification

Base Unit E5AK-TAA2 AC100-240

Standard model

E5AK-TAA2-500 AC100-240

Standard model with terminal cover

E5AK-TAA2 AC/DC24

Standard model

E5AK-TAA2-500 AC/DC24

Standard model with terminal cover

E5AK-TPRR2 AC100-240

Position-proportional model

E5AK-TPRR2-500 AC100-240

Position-proportional model with terminal cover

E5AK-TPRR2 AC/DC24

Position-proportional model

E5AK-TPRR2-500 AC/DC24

Position-proportional model with terminal cover

E5EK-TAA2 AC100-240

Standard model

E5EK-TAA2-500 AC100-240

Standard model with terminal cover

E5EK-TAA2 AC/DC24

Standard model

E5EK-TAA2-500 AC/DC24

Standard model with terminal cover

E5EK-TPRR2 AC100-240

Position-proportional model

E5EK-TPRR2-500 AC100-240

Position-proportional model with terminal cover

E5EK-TPRR2 AC/DC24

Position-proportional model

E5EK-TPRR2-500 AC/DC24

Position-proportional model with terminal cover

Note: 1. When using the heater burnout alarm function with a standard model, the Linear Output Unit cannot be used for the control outputs (heat).
2. Be sure to specify the Current Transformer, Output Unit, and Option Unit when ordering.
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Description Model Specification

Output Unit E53-R Relay
E53-S SSR
E53-Q Pulse (NPN) 12 VDC at 40 mA max.
E53-Q3 Pulse (NPN) 24 VDC at 20 mA max.
E53-Q4 Pulse (PNP) 24 VDC at 20 mA max.
E53-C3 Linear (4 to 20 mA) under a load of 600 Q2 max.
E53-C3D Linear (0 to 20 mA) under a load of 600 Q2 max.
E53-V34 Linear (0 to 10 V) under a load of 1 kQ min.
E53-V35 Linear (0 to 5 V) under a load of 1 kQ min.

Note: The Digital Controller uses a dedicated, high-resolution Output Unit. The E53-C Current Output Unit for the E5S[JX cannot be used with the
Digital Controller.

Description Model Specification
Option Unit E53-AKB Event input
E53-AK01 Communication (RS-232C)
E53-AK02 Communication (RS-422)
E53-AK03 Communication (RS-485)
E53-AKF Transfer output

Note: 1. The Option Unit can be used either by the ESAK or E5EK.

2. The E5AK allows a maximum of three Option Units to be mounted. Refer to page 133 for mounting combinations.
The E5EK allows only one Option Unit to be mounted.

Inspection Report
The Digital Controller can be provided together with an inspection report.

Refer to the following legend with the suffix “K” when ordering a model provided together with an inspection report.
E5LIK-TAA2-K, E5LIK-TPRR2-K

B Accessories (Order Separately)

Name Model Hole diameter
Current Transformer E54-CT1 5.8 dia.
E54-CT3 12.0 dia.

Note: No CT is required unless the heater burnout alarm function is used.

Name Model Connectable models
Terminal Cover E53-COV0809 E5AK
E53-COV08 E5EK

Unit Label

[Model [Y92s-L1
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Specifications
H Ratings

Item 100- to 240-VAC type 24-VAC/VDC type
Supply voltage 100 to 240 VAC, 50/60 Hz 24 VAC/VDC, 50/60 Hz

Power consumption

E5AK: 16 VA
E5EK: 15 VA

12VA, 8 W

Operating voltage range

85% to 110% of rated supply voltage

Sensor input

Thermocouple: K,J,T,E,L,UN,R,S, B, W, PLII

Platinum resistance thermometer: JPt100, Pt100

Current input: 4 to 20 mA, 0 to 20 mA (Input impedance: 150 Q)
Voltage input: 1to5V,0to5V,0to 10 V (Input impedance: 1 MQ)

Control output

According to Output Unit (see Output Unit Ratings and Characteristics)

Auxiliary output

SPST-NO, 3 A at 250 VAC (resistive load)

Control method

ON/OFF or 2-PID control (with auto-tuning)

Setting method

Digital setting using front panel keys

Indication method

7-segment digital display and LEDs

Event input

Contact input: ON: 1 kQ max., OFF: 100 kQ min.
No-contact input: ON: residual voltage: 1.5 V max., OFF: leakage current: 0.1 mA max.

Transfer output

4 to 20 mA, permissible load impedance: 600 Q max., resolution: approx. 2,600

Current Transformer input

Connect an exclusive Current Transformer (E54-CT1 or E54-CT3)

Other functions

Standard
Manual output, heating/cooling control, SP limiter, loop burnout alarm, MV limiter, MV change rate lim-
iter, input digital filter, input shift, run/reset, protect functions, scaling function

M Input Ranges

Platinum Resistance Thermometer

Input (switch selectable) JPt100 Pt100
Range °C -199.9t0 650.0 [-199.9 to 650.0
°F -199.910999.9 [-199.9 t0 999.9
Setting 0 1
Thermocouple
Input (switch K1 K2 J1 J2 T E L1 L2 U N R S B w PLII
selectable)
(see note)
Range °C |-200 (0.0to |-100 |0.0to [-199.9 |Oto -100 |0.0to [-199.9 (-200 |[Oto 0to 100to (O to 0to
to 500.0 |to 850 [400.0 |to400.0(600 to 850 |400.0 [to400.0(to 1,700 (1,700 |1,800 |2,300 (1,300
1,300 1,300
°F |-300 [0.0to |-100 |0.0to [-199.9 (Oto -100 |0.0to [-199.9 (-300 |[Oto 0to 300to |Oto 0to
to 900.0 |to 750.0 |t0700.0{1,100 |to 750.0 |to700.0|to 3,000 |3,000 (3,200 |4,100 |2,300
2,300 1,500 1,500 2,300
Setting 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Note: Setting number is factory-set to 2 (K1).
Current/Voltage
Input (switch selectable) Current input Voltage input
4to 20 mA 0to 20 mA 1to5V Oto5V Oto10V
Range One of following ranges depending on results of scaling
—1999 to 9999
-199.9 to 999.9
—19.99 to0 99.99
—1.999 to 9.999
Setting 17 18 19 20 21
Digital Controller EBAK-T/ESEK-T 1-125
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B Characteristics
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Indication accuracy (see note)

Thermocouple:
(£0.3% of indication value or £1°C, whichever greater) +1 digit max.

Platinum resistance thermometer:
(£0.2% of indication value or £0.8°C, whichever greater) £1 digit max.

Analog input: £0.2% FS 1 digit max.

Hysteresis

0.01% to0 99.99% FS (in units of 0.01% FS)

Proportional band (P)

0.1% t0 999.9% FS (in units of 0.1% FS)

Integral (reset) time (1)

010 3,999 s (in units of 1 s)

Derivative (rate) time (D)

010 3,999 s (in units of 1 s)

Control period

110 99 s (in units of 1 s)

Manual reset value

0.0% to 100.0% (in units of 0.1%)

Alarm setting range

—1,999 t0 9,999 or —199.9 or 999.9 (decimal point position dependent on input type or result of scaling)

Set time

0to 99 hrs 59 min or 0 to 99 min 59 s

Program capacity

8 patterns (E5AK) or 4 patterns (E5EK), 16 steps

Programming method

Time or ramp setting method

Time accuracy

+0.2% (£500 ms) of the set value

Sampling period

Temperature input: 250 ms
Analog input: 100 ms

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

2,000 VAC, 50/60 Hz for 1 min between terminals of different polarities

Vibration resistance

Malfunction: 10 to 55 Hz, 10 m/s? (approx. 1G) for 10 min each in X, Y, and Z directions
Destruction: 10 to 55 Hz, 20 m/s? (approx. 2G) for 2 hrs each in X, Y, and Z directions

Shock resistance

Malfunction: 200 m/s? min. (approx. 20G), 3 times each in 6 directions
(100 m/s? (approx. 10G) applied to the relay)
Destruction: 300 m/s? min. (approx. 30G), 3 times each in 6 directions

Ambient temperature

Operating: —10°C to 55°C (with no icing)/3-year warranty period: —10°C to 50°C
Storage: —25°C to 65°C (with no icing)

Ambient humidity

Operating: 35% to 85%

Degree of protection

Front panel: NEMA4 for indoor use (equivalent to IP66)
Rear case: